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EXECUTIVE SUMMARY 
Braidwood Cooling Pond Is part of the Braidwood Nuclear 
Generating Station complex being constructed by Commonwealth Edison 
Company In WII l County, II I inois, near the town of Braidwood. 
Dikes and spoil banks bounded existing farmland and an old 
strlpmlne area to create a basin, which, when filled with water 
pumped from the Kankakee River in 1980-81, formed a unIque 
1 ,069-hectare pond containing both extremely shallow areas and 
pits 30 meters deep. Quantitative and qualitative sampling of 
phytop I ankton, zoop I ankton, benthos, and fIsh were conducted In 
1982 In an effort to study the success I on a I changes in community 
structure occurring In these aquatic assemblages during this 
second growing season after pond-til 1. 
Braidwood Cool lng Pond was sampled during May, July, and 
September 1982 to determine relationships between phytoplankton 
abundance and physical and chemical parameters; other objectives 
included establishment of preoperational data and determination of 
successional patterns In a newly formed pond. Although the 
gradient from Station around the proposed cooling loop to 
Station 4 was not as consistently evident for biological, 
chemical, and physical parameters during 1982 as during 1981, 
phytoplankton densities and chlorophyl I~ concentrations were 
greatest at Station 1 and least at Station 4 during 1982. Most 
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algal groups were most abundant at Station 1; the Chrysophyta, 
however, was most abundant at Station 3. Conductivity, hardness, 
and other factors were not as well correlated with phytoplankton 
abundance In 1982 as they were during 1981 but very significant 
correlations were found for algal groups with conductivity and 
hardness usIng comb I ned data from 1981 and 1982. The Cryptophyta 
was consistently most abundant where nutrient levels were greatest 
using data from both years. Phosphorus was apparently not 
limiting the growth of most algal groups using data from 1981 and 
1982; the overall I ower abundance of the Chrysophyta, Cryptophyta, 
and total algae In 1982 may have been related to nitrogen 
concentrations which were significantly lower In 1982 than In 
1981 • A decrease in the number of taxa was genera I I y observed 
from Station 1 around the proposed cooling loop to Station 4. 
Survey studies of zooplankton dynamics in a new cool lng pond 
2 years after f II I I ng showed changes In over a I I communIty 
structure. Following a decline in total biomass when strip-mine 
ponds were Inundated In year 1, standing stocks of zooplankton In 
1982 were equ Iva I ent to or greater than those of the fIrst year 
after pond fill. That there was no significant difference, 
however, Indicates that zooplankton, while increasing In abundance, 
are being preyed upon at a sufficient rate to prevent blooms. 
Aquatic macrophyte communities appear to provide an additional 
dimension for habitat development of zooplankton communities. Of 
36 taxa IdentifIed in the 1982 study, 15 had not been co I I ected 
previously. As abundance rose from year 1 to year 2, the rotlfer 
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fraction Increased while the copepod fraction decreased. The 
zoop I ankton community In BraIdwood cool! ng pond Is an Immature 
fauna as a whole, which corresponds well with the growing maturity 
of the pond system. 
Results of the Initial 2 years of the Braidwood Cooling Pond 
benthic Investigation Indicate the development of two distinct 
community types within the pond--a profunda! community associated 
with the original strlpmlne basins and dominated by Paranals 
..t.c.W, Chaoborus pynctlpenols, Procladlys, and Chjronomus, and a 
I lttoral community associated with the more recently Inundated 
areas and dominated by C!adotanytarsys, .E... ..t.c.W, Po!ypedllum, and 
.E..a.J:..Q..tJ:.n..dl..Q...§~ • S I g n I f I c a n t I n c r e a s e s i n m e a n t o t a I 
macro Invertebrates and mean number of taxa per samp I e sIte 
occurred in both basin types from 1981 to 1982. Taxonomic 
composition of the strlpmlne basin communities remained relatively 
unchanged from 1981, but four of the f lve most abundant taxa of 
the new I y f I ooded areas of 1981 were absent from the II st of the 
ten most abundant I ittoral taxa of 1982. One-way analyses of 
variance between transect means of taxa densities and community 
Indices detected only one significant difference In the 1982 data. 
T -tests between transect means of year I y taxa densItIes revea 1 ed 
significant Increases In the abundance of several species. 
Benthic community composition and density within the original 
strlpmlne basins wll I probably remain fairly constant In the 
future; however, composition and abundance of the community of 
the more recently flooded areas may fluctuate for some time as the 
basin matures and a depositional layer develops upon the bottom. 
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The fIshes of BraIdwood Coo I I ng Pond were samp I ed In 
August/ September 1982 wIth e I ectrof Ish I ng, seIne, and gIll nets. 
Three standing crop surveys were also conducted In coves at the 
study site. Twenty-three species and two hybrids, representing 
ten famil les of fishes, were collected In 1982. Based on the 
percent of total biomass of fish collected by electroflshlng, 
seine, and gl II net, the catch was dominated by gizzard shad 
(30.5%>, largemouth bass C27.1%J, and carp C17.2%>. Numerically, 
bluegill (29.7%>, gizzard shad C21.0%J, brook sllverside C13.8%J, 
sand shiner (11 .5%>, largemouth bass C6.99%J, and carp <5.7%> were 
the Important fishes. Total biomass of the catch Increased over 
1981, notab I e by a I arge net I oss of carp b I amass coup I ed w l th 
substantial Increases In the biomass of gizzard shad, largemouth 
bass, and wal !eye. One-way analysis of variance showed no 
dffferences between stations In 1982 for biomass or abundance of 
the catch. Two-way ana I ys Is of varIance of 1981 and 1982 data 
showed no differences by year; however, by abundance, station 
effects were noted. Lakew l de averages of 5004 f l sh/ ha and 158.48 
kg/ ha were found for coves In 1 982. There were substantIa I 
differences In abundance and biomass between coves, reflecting the 
physical properties of the areas. Abundance and biomass of fishes 
decreased 12% and 45%, respective! y, from 1981 totals. Rei atlve 
biomass percentages from the standing crop surveys were similar to 
those from unit effort samp I I ng except for I argernouth bass and 
carp. 81 ases In he rent In each samp I l ng method, as we I I as 
differences In habitats sampled, are responsible for the 
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dissimilarities. Coves did not incorporate any rlprap which was a 
premIer habItat type for I argemouth bass In other samp II ng areas. 
The high sulfate levels of Braidwood Cool lng Pond are probably not 
benelflcial to the production of an optimum sport fishery as 
defIned by JenkIns C 1980). However, the I argemouth bass fIshery 
Is developing rapidly, as Indicated by an Increase In the PSD 
va I ue between 1 981 and 1982. The b I ueg I I I, channe I catfIsh, 
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Section 1 
GENERAL I NTROOUCTI OK 
by 
Thomas M. Skelly 
INTRODUCTION 
Commonwealth Edison Company Is currently constructing the 
Braidwood Nuclear Generating Station. a power complex that covers 
approxomate I y 18 square k II ometers In the southwest corner of W II I 
County In north central Illinois. approximately 80 kilometers 
southwest of ChIcago and 3 2 k I I ometers south southwest of J o I I et, 
near the town of Braidwood (Figure 1-1). One of the unique 
features of thIs power pI ant Is the use of an abandoned strIp mIne 
as part of a 1,069 hectare cooling pond. 
Braidwood Cooling Pond was formed by the construction of dikes 
which, In association with existing spoil banks, were designed to 
contain and guide water flow. The new basin, composed of both 
farmland and strip mine pits, was completely filled with water 
pumped from the Kankakee R rver durIng 1 December 1980 to 18 
February t 981 • Approximately 40 separate bodies of water were 
present In the str I pm I ne area prIor to dike construct I on and pond 
filling. Average depth is 2.9 meters, but the pond has a variety 
of habitats ranging from extremely shallow regions to pits 30 
meters deep. Circulation time, when the plant goes on line in 
1985, will be approximately four days. Pumping from the Kankakee 
River now occurs once per week for a three to four hour period to 
maintain levels In the 1-acre freshwater holding pond. Some of 
this water does enter the lake proper. 
Quantitative and qualitative sampl !ng of phytoplankton, 
zoop I ankton, benthos, and fIsh were conducted at four stations In 
Braidwood Cooling Pond <Figure 1-2) In 1982. Station 1 represents 
the immediate area of the future discharge of heated water. 
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StatIons 2 and 3 represent IntermedIate dIstances around the 
cooling loop, and Station 4 Is the Intake arm of the cool lng pond. 
The aquatic communities of Braidwood Cool lng Pond are being 
studied to examine the successional changes in community structure 
that are I lkely to occur during the pond's Initial years. The 
results of the environmental studies for Braidwood Cooling Pond 
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Figure 1-1. Location of Braidwood Cooling Pond in reference to 
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Figure 1-2. Sampling stations on Sraid\vood Cooling Pond. 
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ABSTRACT 
Braidwood Cooling Pond was sampled during May~ July~ and 
September 1982 to determine relationships between phytoplankton 
abundance and physical and chemical parameters; other objectives 
Included establishment of preoperational data and determination of 
successional patterns In a newly formed pond. Although the 
gradient from Station 1 around the proposed cooling loop to Station 
4 was not as consistently evident for biological~ chemical, and 
physical parameters during 1982 as during 1981, phytoplankton 
densities and chlorophyll~ concentrations were greatest at Station 
1 and least at Station 4 during 1982. Most algal groups were most 
abundant at Station 1; the Chrysophyta, however, was most abundant 
at Stat I on 3. ConductIvIty, hardness, and other factors were not 
as well correlated with phytoplankton abundance In 1982 as they 
were durIng 1981 but very sIgnifIcant corre I at Ions were found for 
algal groups with conductivity and hardness using combined data 
from 1981 and 1982. The Cryptophyta was consistently most abundant 
where nutrIent I eve Is were greatest usIng data from both years. 
Phosphorus was apparently not I lmltlng the growth of most algal 
groups using data from 1981 and 1982; the overall lower abundance 
of the Chrysophyta, Cryptophyta, and total algae In 1982 may have 
been related to nitrogen concentrations which were significantly 
lower In 1982 than In 1981. A decrease in the number of taxa was 
generally observed from Station 1 around the proposed cooling loop 
to Station 4. 
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INTRODUCTION 
The purpose of this study was to determine the phytoplankton 
assemblage In Braidwood Cool lng Pond, a newly formed body of water 
near W II m I ngton, II I I no Is. Because the water In BraIdwood Coo I I ng 
Pond w I I I be used for coo I I ng purposes for the BraIdwood Nuc I ear 
Generating Station In Will County, Illinois, the objectives of the 
study Inc I uded the estab I I shment of base I I ne data for chI orophy I I 
~, phytoplankton densities, and dominant taxa In the pond for later 
comparisons of those parameters after the generating station 
becomes operatIon a 1. Other objectIves I nc I uded the determ I nat I on 
of success I ona I patterns In the new I y formed pond and the changes 
In these patterns through time, as well as the determination of the 
rei at! onsh Ips between var lous physical and chem lea I parameters and 
phytoplankton density and composition. 
METHODS AND MATERIALS 
Duplicate one-1 Iter samples of depth-Integrated water (surface 
to euphotIc zone bottom) were co I I acted usIng a Co I umn Samp I er 
Ct.e., 3-lnch diameter plastic pipe with auto-closing bottom valve) 
at four stations In Braidwood Pond (Figure 2-1) on 13 May, 15 July, 
and 23 September 1982 for phytoplankton composition and abundance 
analyses. Dupl reate four-liter samples were collected using the 
column sampler concurrently with phytoplankton samples for 
determ I nat ron of chI orophy I I -'1 concentrat f ons. Samp I es for 
phytoplankton were preserved In the field with acfdlfled Lugol 's 
solution In a ratio of one part Lugol's to 99 part's sample. 
Samp I es for phytop I gment determInatIon were returned to the I ab 
where they were filtered through glass fiber filt-ers and then 
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frozen untf I ana lyses were performed accordIng to methods of APHA 
et a I • ( 1 976) • Phytop I ankton were sett I ed by sedImentatIon and 
final concentrations were 20 times the original densities after 
removal of the supernatant from sampl lng bottles. 
Four vI sua I fIe Ids of the concentrated phytop I ankton samp I es 
were examined at 400X Jn each of three Palmer-Maloney nannoplankton 
chambers. In the event that organisms were too sparse for accurate 
counting, transverse strips were viewed; organisms were counted and 
IdentIfIed when encountered. Non-dIatoms were IdentIfIed to the 
I ow est poss i b I e taxon usIng approprIate references; dIatoms were 
Identified as pennate or centric. Final concentrations were given 
In algal units per I Iter <appendices> and algal units per 
millimeter (tables and text, abbreviated as AU> and quantification 
of p hytop I ankton was accord I ng to a un It countIng system wIth an 




F II amentous 
Qyantlty/Aigal ~ 
Each cell or diatom 
frustule 
4 cells <except minute 
bluegreen algae < 2u In 
diameter In 50 eel I units) 
100u lengths 
Taxonomic keys used for Identification Included Smith (1950), 
Prescott <1962>, and Tiffany and Britton (1971). 
Anci I I ary measurements, taken concurrent I y wIth phytop I ankton 
and chlorophyll samplings, Included specific conductivity, pH, 
light Intensity, turbidity, Secchi transparency, alkalinity, and 
vertical measurements of dissolved oxygen and temperature at 0.5 m 
interval Is. One sample at each location during each collection was 
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also taken for determination of hardness, orthophosphate. total 
phosphorus. nitrate, nitrite, and ammonia. 
A two-way ana I y s I s of varIance and Duncan's mu It I pI e range 
test were used to test for dIfferences between statIons and 
sampling periods for major algal groups, total phytoplankton 
abundance by density, for chlorophyl I ~ concentration and tor 
selected physical and chemical parameters using 1982 data. A 
three-way ana I ys Is of varIance was used to test for d I fterences 
between stations, sampling periods, and years for the same 
parameters usIng 1981 and 1982 data. These tests were run 
according to a canned program on the Statistical Analysts System at 
the University of Illinois. 
The Duncan's test was used If sIgnIfIcant dIfferences were 
detected according to the two-way and three-way analyses of 
variance. These tests were used to reveal which stations, sampling 
periods, and years were significantly different from each other; 
all references to "significantly different" were at the 0.05 level 
unless otherwise specified. 
Regression analyses were computed to determine which chemical 
and physical factors were best correlated with biological 
parameters usIng 1982 data, 1981 data, and combined data. These 
analyses were performed using SPSS (statistical package for social 
sciences) at the University of Ill lnois. 
RESULTS AND DISCUSSION 
Phytoplankton raw data are contained In Appendix 2A-l and 
Appendix 2A-2. Dissolved oxygen and temperature profiles are 
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contained In Appendix 2A-3. Summary tables for phytoplankton 
densities, chlorophyll .a concentrations, results of analysis of 
variance and Duncan's tests, and regressions of physical and 
chemical data with algal abundance, and diversity of taxa are 
Included In Tables 2-1 through 2-10. 
TEMPORAL AND SPATIAL TRENDS 
Densities of phytoplankton ranged from approximately 4,000 
algal units per mil I liter {AU) to 15,000 AU based on data from four 
stations sampled In May, July, and September 1982 <Table 2-1 >; the 
greatest densities occurred In the July and September sampl lng 
periods. There was a less definite trend of decreasing algal 
abundance by dens tty around the proposed cool r ng I oop from Stat I on 
1 to Station 4 <Table 2-1) than was noted by Coutant (1982) 
although Statton consistently had greater densities of 
phytoplankton than did Station 4 <Table 2-1}. 
Chlorophyl I .a concentrations, another Indicator of algal 
standing crop, generally decreased from Statton 1 to Station 4 
during sampling periods In 1982 (Table 2-2}. Because there Is not 
an exact correlation between algal densltltes or algal biomass and 
chlorophyll .a concentrations under normal circumstances, It Is not 
surprising that changes In chlorophyll concentrations did not mimic 
the phytoplankton changes. 
Hardness, conductivity, and alkalinity had a similar pattern 
to that observed for phytop I ankton abundance <Tab I e 2-3). Those 
similarities In trends Imply a relationship between Ionic 
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concenTraTions and phyToplankTon abundance as was noTed by CouTanT 
( 1982). 
AOY-Duncan 1 s Resylts 
PhyToplankTon densiTies for toTal algae, maJor algal divlsfons 
chlorophyll .a concentrations, and physical and chemical parameters 
varied significantly by station and sampl lng period according to a 
two-way analysIs of varIance <Tab I e 2-4). Resu Its of Duncan's 
mulTiple range tesT <Table 2-5) indicaTed the significance of the 
observed reI aT I ve decreases In sever a I parameTers measured around 
the proposed cool lng loop from StaTion 1 to StaTion 4. These data 
IndIcate a I ess defInIte decrease In phytop I ankTon abundance and 
ion concenTraTions from Station 1 to StaTion 4 than was apparent In 
1981 (CouTant 1982) • 
Sediment and River Water Pumping Influences 
Observed differences In physical and chemical and biological 
parameters between stat! ons In both 1981 and 1982 was probab I y, In 
part, a result of pond-filling and of underlying sediment types. 
Because STations 1 and 2 are located over areas where ferTile soils 
occurred, the leaching of Ions from those soils could have added to 
Ionic concentraTions found In that area of the pond. Stations 3 
and 4, however, were located above or near areas where removal of 
topsoils could have removed potential lon-rlch sources. 
The possible dilution effect caused by pumping through Station 
4 due I ng pond f II I I ng may have been I nf I uent I a I in causing a 
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gradient around the cooling loop for physical, chemical, and 
biological parameters In 1981 (Coutant 1982). The less 
wei 1-deflned gradient In measured parameters In 1982 from Station 1 
through Station 4 may have been due, In part, to the lack of any 
significant pumping of river water through Station 4. 
CORRELATIONS BETWEEN PARAMETERS 
Even though there was a I ess promInent gradIent In measured 
parameters from Station 1 to Station 4 during 1982, there were 
still strong correlations for total phytoplankton densities, 
chlorophyl I ~ concentrations, and several algal divisions with 
certain physical and chemical factors CTable 2-6). It seems likely 
that changes In standing crop results In part from changes In 
concentrations of Inorganic Ions. 
UsIng data from 1 981 and 1982, there were strong corre I at Ions 
between conductivity and most algal groupings and between hardness 
and most algal groupings. These data Indicate that Ionic 
concentrations were strongly related to algal standing crop. Also 
of Interest were the correlations between the Cryptophyta and 
Inorganic nutrients; the Cryptophyta were significantly correlated 
to nitrate, ammonia, nitrite, orthophosphate, and total phosphorus 
(Table 2-7). Other algal groups, however, were not wei I correlated 
with nutrient levels. 
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MACROPHYTE-PHYTOPLANKTON INTERACTION 
Macrophytes and phytop I ankton are known to compete for 
nutrIents and II ght and macrophytes may produce substances that 
Inhibit phytoplankton growth (Wetzel 1975). Because extensive 
macrophyte populations were noted In Braidwood Cooling Pond In 1981 
(Coutant 1982), they were cited as a possible factor Influencing 
phytop I ankton abundance. Large macrophyte popu I at! ons were also 
observed In 1982 (field personnel). Lake areas with greatest 
concentratIons of macrophytes were the same In both 1981 and 1982 
(I.e-. at and on either side of Station :3); extensive populations 
of macrophytes were never apparent at Stations 1, 2, or 4 during 
eIther samp I I ng year. Thus, the In f I uence of macrophytes on 
phytop I ankton In BraIdwood Coo II ng Pond was probab I y greatest In 
areas around Station :3. 
NUTRIENT LIMITATION 
Nutrients such as nitrate, nitrite, ammonia, and 
orthophosphate are rapidly assimilated by phytoplankton; one would 
normally expect an Inverse relationship between phytoplankton 
abundance and concentratIons of those nutrIents. Due to I ack of 
variation in most nutrient concentrations between stations and/or 
months In 1982, correlations were not significant for most 
nutrlent-phytoplanktons comparisons <Table 2-3 and 2-6). Using 
data from 1981 and 1982, however, one algal group <Cryptophyta) was 
significantly positively correlated with all four Inorganic 
nutrient parameters <Table 2-7>. Apparently, Increased abundance 
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of that group was related to greater nutrient concentrations, 
although total phosphorus was significantly negatively correlated 
with Cryptophyta densities. 
Total phosphorus, whIch inc I udes the phosphorus Incorporated 
In phytoplankton., may be positively correlated with phytoplankton 
abundance If phosphorus Is the dominant limiting nutrient In an 
aquatic habitat. Total phosphorus was significantly negatively 
correlated with the Chrysophyta, Cryptophyta, and total algae; this 
fact suggests that other factors were Involved In control I lng 
abundance of algal groups and that phosphorus did not limit overal I 
phytoplankton production during 1981 and 1982. 
COMPARISONS BETWEEN YEARS 
The abundance of three a I ga I 
Cyanophyta, and Bacll larlophyta was 
groups, the Chlorophyta, 
not significantly different 
between years; the abundance of the Chrysophyta, Cryptophyta, and 
total algae were significantly greater In 1981 than In 1982 (Table 
2-8). The concentrations of nitrate, nitrite, and ammonia were 
also significantly greater In 1981 than In 1982 CTable 2-8). It Is 
possible that the greater standing crop of certain groups and total 
algae Cby density) In 1981 than In 1982 was due to the greater 
availability of Inorganic nutrients In 1981. The I eve! s of 
chlorophyll~ were not significantly different between years (Table 
2-8). 
Physical factors measured, Including hardness, pH, water 
temperature, and conductivity, were not significantly different 
between years (Tab I e 2-8). ConcentratIons of orthophosphate were 
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not significantly different between years although total phosphorus 
concentrations were significantly greater In 1982, the opposite 
trend of the nitrogen compounds <Table 2-8). 
TAXA 
Numbers of taxa at locations sampled around the proposed 
cool lng loop decreased from Station 1 to Station 4 much the same as 
during 1981 CTable 2-9) (Coutant 1982). The number of taxa varied 
from Z7 at Station 1 In May 1982 to 11 at Station 4 In May 1982 
CTable 2-9). Using combined data from all sampling months, 41 taxa 
were found at Station 1, 31 at Station 2, 34 at Station 3, and 22 
were found at Station 4, Indicating greatest diversity of algae at 
Statton and a gradual decrease In dIvers tty around the I ake to 
Station 4 CTable 2-10). 
Numerous taxa common I y found In II I I no Is I akes and ponds have 
been found I n BraIdwood Coo I I ng Pond. These taxa I nc I ude Oocyst Is 
spp., Scenedesmus gyadrlcauda, Monoraph!dlum contortym Kom.-Legn., 
Monoraphfdlym mfnutum Kom.-Legn., Cruc!gen!a spp., Eyglena spp., 
Chrysochromy!lna paryum, Aphanocapsa del fcat!sslma, Qsc!l !atocia 
I lmnetlca, and Cbr00monas spp. Qbrysochromu!!na paryum Lackey Is a 
taxon seldom reported but one that has been found In several other 
lakes and ponds In Illinois Ctbe author, unpublished material). 
MAJCR GROUPS 
Predominant divisions of phytoplankton found In Braidwood Pond 
Included the chlorophyta Cgreen algae>, Chrysophyta (yellow-green 
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algae), Cyanophyta Cbl uegreen algae), Cryptophyta (cryptophytes), 
and Baclllarlophyta (diatoms) (Appendix 2A-2). fklst abundant were 
the Chlorophyta and Chrysophyta. 
The Chlorophyta varied In abundance from 1396 AU in July at 
Station 3 to 4299 AU In May at Station 1. Lower densities of that 
group were generally recorded for July at all four sampl lng stations 
(Appendix 2A-2). 
The Cyanophyta was extremely sparse In May 1982 at all 
statIons whIch wou I d be expected due to the seasona I I ty of thIs 
group whIch usua I I y reaches Its peak abundance In I ate summer and 
early autumn. In September there was a definite trend of 
decreasing abundance around the cool lng loop from Station 1 through 
Station 4 (Appendix 2A-2). 
The Chrysophyta, the most abundant group In the phytoplankton, 
ranged in concentratIon from 1681 AU at Stat I on 1 In May to 87 56 AU 
at Station 3 In July 1982. The greatest densities of this group 
were found at Stat I on 3 durIng two samp I I ng months ( I. e., May and 
July) and at Station 4 In September 1982. 
The Cryptophyta had greatest concentrations at Station 4 (730 
AU) during May and gradually decreased In abundance at successive 
statIons around the coo I I ng I oop to Stat I on 1 ( 159 AU) (AppendIx 
2A-2). Our I ng J u I y and September the exact reverse trend was 
apparent, greatest concentratIons occurred at Stat I on 1 and 
successIve statIons around the coo I I ng I oop had decreasing 
concentrations to the lowest abundance which occurred at Station 4. 
2-10 
STATUS OF BRAIDWOOD COOLING POND 
Phytoplankton densities and chlorophyll _g concentrations of 
algae In Braidwood Cooling Pond were similar to those found In many 
other bodies of water In Ill lnois using similar sampling methods. 
Chemical and physical factors were also within ranges commonly 
recorded from other bodies of water studied In Illinois. 
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SUMMARY 
1. Densities of phytoplankton ranged from 4,000 to 15,000 algal 
units per milliliter of water; densities were significantly 
greater at Stat I on 1 than at StatIons 2 and 4. Gradua I 
decreases at consecutive stations around the proposed cooling 
loop to Statton 4 were not as apparent In 1982 as In 1981. 
2. Standing crop of chlorophyl I~ was significantly greater at 
Stations 1 than at all other stations, concentrations at 
Statton 4 were significantly lower than all other stations 
using data from alI collections In 1982. 
3. Densities of major algal divisions were generally significantly 
more abundant at Station 1 than other stations; the 
Chrysophyta, however, was significantly more abundant at 
StatTon 3 than at other stations. 
4. Conductivity and hardness were not as wei I correlated with 
densities of most algal groups and with chlorophyl I ~ 
concentrations In 1982 compared with 1981 correlations. 
5. Extremely significant correlations between algal groups and 
conductivity and hardness, calculated using combined data from 
1981 and 1982, did Indicate an Important relationship between 
Ionic concentrations and phytoplankton abundance. 
6. The Cryptophyta was positively correlated to Inorganic nitrogen 
compounds and to orthophosphate using data from both years. 
7. Phosphorus was apparently not important In control ling 
abundance of most algal groups due to non-significant or 
negative correlations with those groups and total phosphorus. 
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a. The densities of the Chrysophyta, Cryptophyta, and total algae 
were significantly greater In 1981 than In 1982; these 
differences may be related to lower concentrations of 
Inorganic nitrogen In 1982. 
9. The dominant taxon In Braidwood Cool lng Pond during 1982 was 
Chrysochromul Ina paryum Lackey, which was also the dominant 
species in 1981. The dominant division of algae was the 
Chrysophyta, due to the abundance of ~. paryum. 
10. A decrease In the number of taxa was generally observed from 
Station 1 around the proposed cooling loop to Station 4. 
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Figure 2-1. Map of Braidwood Cooling Pond illustrating the four sampling 
stations where collections of phytoplankton, physical parameters. and chemical 
parameters were collected on 13 May, 15 July, and 23 September 1982. 
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Table 2-1. Mean euphotic zone densities (algal 
units per mil I II Iter) of phytoplankton collected from 
four sampling stations In Braidwood Cool lng Pond on 

















Table 2-2. Mean euphotic zone concentrations <mg/m3) 
of chlorophyll a collected from four sampling stations in 
Braidwood COoling Pond on 13 May, 15 July, and 23 
September 1982. 
MO~II:I 
STATION May July September 
7.75 6.40 11.64 
2 4.28 4.95 7.65 
3 6. 15 5.66 4.58 
4 0.82 4.04 2.57 
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Table 2-J. Ancillary measurements of euphotic zone chemlcol and physical parameters measured at tour sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1962 (--Indicates ml5slng dato), 
Ortho- Total Water Conduc-
Nitrate Nitrite ilmlronla phosphate phosphorus temperature tlvlty Hardness Turbidity pll Alkalinity Secchl Oxygen 
STATION lmg/1) lmg/1) lmg/1) (mg/1) lmg/1) (0) (umhosl lmg/ICaOQJ) INTU) (m) lppml 
---------May 
I .02 .01 ,OJ .01 .07 19.2 1020 544 8.0 8.42 7J 0.60 8.6 
N 2 .02 .01 .OJ .01 .07 19.4 1020 5J6 7.9 8. 18 71 0.75 8.0 
I 3 .02 .01 .01 .01 .06 20.J 1010 5'56 14.0 8.20 70 0.55 7.2 
1--' 4 .02 .01 .01 .01 .05 19.9 6JO 460 9.8 8.25 65 0.75 6.0 00 
July 
1 .OJ .01 ,02 .01 .05 24.8 1320 542 4.6 7.91 126 6,7 
2 .OJ .01 .02 .01 .04 25.0 1320 542 4.4 7. 96 125 6.6 
3 .03 .01 .02 .01 .05 25.0 1290 526 9.2 6.02 120 8.6 
4 .OJ .01 .02 .01 .04 25. I 1120 476 4.7 6.00 IIJ 9.0 
Sept 
I .03 .01 .02 .01 .05 16.2 960 566 4.J 6.46 177 0.80 9.J 
2 .03 .01 .02 .01 .05 16.6 1010 574 6.6 8.J6 174 8.9 
3 .03 .01 .02 .01 .07 16.6 970 566 7.6 8.47 177 0.75 9.2 
4 .OJ .01 ,02 .01 .04 16.5 910 5J4 J.6 6.44 157 9.0 
Table 2-4. F values and significance levels (In parentheses> 
for biological, physical, and chemical parameters tested using a 
two-way analysis of variance for differences by station and month 
on data collected at four sampling stations In Braidwood Cooling 
Pond on 13 May, 15 July and 23 September 1982 C* indicates missing 
data>. 
STATIONS MONTHS 
Total algae 9.28 2.58 
(.0006) ( .1033) 
Chlorophyt-a 9.72 4.10 
( .0005) ( .0340) 
Bac f I I ar I ophyta 2.54 0.24 
(.0891) (.7872) 
Chrysophyta 6.32 5.53 
(.0041) (.0134) 
Cyanophyta 5.03 4.09 
(.0105) ( .0344) 
Crytophyta 0.23 0.44 
(.8760) ( .6497) 
Chlorophyll A 2.54 0.24 
(.0891) (.7872) 
Nitrate + + 
Nft'rfte + + 
Ammonia 1.00 0.00 
(0.455) (1.000) 
Orthophosphate + + 
Total phosphorus 7.69 14.54 
(0.018) (0.005) 
Temperat-ure 2.44 943.98 
(0.16) (.0001) 
Conductivity 14.03 80.98 
(0.004) (. 0001) 
Hardness 17.58 14.64 
(0.002) (0.005) 
pH 0.82 39.01 
(0.528) <.0004) 
Secchi* 0.94 1.00 
(0.622) (0.500) 
Oxygen 1 .28 11.98 
(0.363) (0.008) 
+t ndeterm I nate 
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Table 2-5. Results of Duncan's multiple range test to determine which station and months 
were significantly different for biological~ physical, and chemical parameters measured In 
Braidwood Cool lng Pond on 13 May, 15 July~ and 23 September 1982. Means underscored by the 
same line are not significantly different CM= May, J =July~ S =September) <--Indicates 
missing data) C* Indicates undeterminable groupings). 
Parameter SI8I!Q~S ~NTHS 
Chlorophyta ex> 3918(1) 2686(2) 2358(3) 1827(4) 3097(M) 2857(S) 2138(J) 
Chrysophyta ex> 6112(3) 3966(2) 3162(1) 2115(4) 5393(J) 3331 (M) 2792(S) 
Cyanophyta (X) 3576( 1) 1166(2) 423(4) 302(3) 2220(S) 1870(J) 10CM) 
Cryptophyta ex> 370( 1) 317(4) 286(2) 264(3) 365(M) 310(5) 254(J) 
Total algae ex> 11977 ( 1) 10095(3) 8177(2) 5105(4) 10241(J) 8702(S) 7572CM) 
Chlorophyll a 8.35( 1) 5.50(2) 5.30(3) 2.34(4) 6.61 (5) 4.75(J) 4.75(M) 
Nitrate .03(1)* .03(2)* .03(3)* .03(4)* .03(J)* .03(S)* .02CM>* 
Nitrite .01<1>* .01(2)* .01(3)* .01(4)* .01 (J)* .01 (S)* .01 CM>* 
Ammonia .• 023(1) .023(2) .017(3) .017(4) .02(J) .02(5) .02<M> 
Temperature 20.6 (3) 20.5(4) 20.4 (2) 20. 1 ( 1) 25.0 (J) 19.7 (M) 16.5 (S) 
Hardness 551 ( 1 ) 551 (2) 543(3) 491(4) 560(5) 522(J) 519(M) 
Conductivity 1117(2) 11 07( 1) 1090(3) 946(4) 1257(J) 970CM) 968(5) 
Dissolved Oxygen 8.84 ( 1) 8.68(4) 8.55(2) 8.31(3) 9.10CS) 8.75(J) 7.93(M) 
Orthophosphate .01(1)* .01 (2)* .01 (2)* .01(4)* .01CJ)* .01(S)* .01 (M)* 
Total phosphorus .067(3) .057 ( 1) .053( 2) .043(4) .068CM> .052(S) .045(J) 
pH 8.27 ( 1) 8.23(3) 8.23(4) 8.17(2) 8.44(5) 8.26(M) 7.97(J) 






Table 2-6. Correlatloos and signficance levels (In parentheses) for regressloos determined for biological and chemical and physical 
parameters In Bra! dwood Cooling Pond oo 13 May, 15 July, and 23 September 1962. 
lnde~endeot Variables 
()"tho- Total Dissolved Water 
Dapendeot Nitrate Ammonia Nitrite phosphorus phosphorus Oxygen temperature Conductivity Hardness pH 
Variables (mg/1) (mg/ll (mg/1) (mg/1) (mg/1) (ppm) ("C) (umhos) (mg/1 CaC03l 
Total Algae .260 -.042 N N .090 .009 .210 .529 .467. -.234 
(AU) (. II 0) (.423) ( .398) (.464) (. 162) ( .004) ** (.Oil)* (. 135) 
Chlorophyta -.267 .244 N N .575 -.061 -.334 -.141 .449 .347 
(AU) (. 104) (. 12 5) (.002)** ( .366) ( .055) (. 255) (.014)* ( .046). 
Baclllarlophyta .013 .016 N N .436 .061 -.134 -.069 .164 .152 
(AU) (.476) ( .471) (.016)* ( .366) ( .267) (. 340) (. 222) (. 236) 
Chrysophyta .154 -.196 N N .060 -.333 .496 .641 .166 -.509 
(AU) ( .231) (. 179) ( .391) ( .056) ( .001JU ( .0004)U* (.219) (.006)** 
Cyanophyta .446 -.002 N N -.266 .420 -.027 .226 .329 -.020 
(AU) (.016)* ( .497) ** (.066) ( .021> (. 450) (. 14 2) ( .056) (.463) 
Cr yp tophyta -.184 -.473 N .024 -.209 -.120 -.171 -.120 .032 
(AU) (. 195) (.OIO)U ( .456) (. 163) (. 266) ( .212) (.269)* ( .441l 
Chlorophyll 
.!. .162 .266 N N .201 .252 -.280 .663 .663 .314 
(lng/m3l ( .225) (. 103) ( .173) (.117) (.093) ( .295) ( .0001)**'* (.067) 
* p .5. • 05 
**p < .01 
u•p:;:.ool 





Table 2-7. Correlations and significance levels (In parentheses) for regressions determined for biological and chemical and 
physical parameters In Braidwood Cooling Pond using data from May, July, and September 1961 and 1962. 
Dependent Nitrate Ammonia Nitrite phosphate phosphorus Oxygen temperature tlvlty llardness 
Variable (mg/ll Cmg/1 J (mg/1) Cmg/1 I lnl!}/1 I (ppm) (OC) (umhosl Cmg/ICaaJ3l 
Algae -.002 .064 .514 .012 -.246 -.165 .315 .610 
CAUl 1.496) (. 3331 ( .00009)UI (. 469 I (.0461. ( .1271 (.015)1 (.00001JUt (.000041*11 
Chlorophyta .0003 -.153 .064 .320 .224 .146 .0001 .434 .686 (AU) ( .499) ( .1491 (.334) ( .0131* (.0631 ( .184 I 1.500) (.00l)IU ( .00001 1 ... 
8aclllarlophyta .009 -.002 .210 -.045 -.028 -.443 .178 -.119 -.175 (AU) (.475) (. 495) 1.076) ( .380) 1.425) (.002) .. (.1131 (. 210) (. 116) 
Chrysophyta -.015 .1 01 .666 -.124 -.321 -.361 .429 .559 .295 
I AU) (. 460) ( .246) (,OOOOI)•n (. 201) 1.013). (,Olll* (.001)liU ( .000021liU ( .021 )I 
Cyanophyta -.220 -.156 -.138 -.048 -.034 .260 • Ill .347 .361 
IAUl (.066) 1.1421 (. 174) (.3721 (. 408) (.0401• 1.226) ( ,008)U (.006)U 
Cryptophyta .612 .451 .610 .406 -.401 -. 31ll -.213 .126 .469 
I AU) ( ,00001 )UI ( ,0006)UI (.000011*** ( ,002)U (,002) .. I .0081U ( .073) 1.197 I (.0004HU 
Chlorophyll a -.152 -.102 -.074 -.010 .204 .251 -.060 .333 .454 




















Table 2-8. Results of Duncan's Multiple Range Test to determine 
significant differences between years for blologfcal, physical, and 
chemical parameters measured In Braidwood Cooling Pond during May, July, 
and September In 1981 and 1982 <years are Indicated In parentheses; 1 = 
1 98 T ; 2 == 1 982) • 
Parameter 
Chlorophyta 3350(1) 2700(2) Nitrate 0 I 44(1) .Q..Jl21. 
Chrysophyta 72800) 3840(2) Nitrite 0. 0290) 0.010(2) 
Bac f I I ar I ophyta 480(1} 350(2} Ammonia o·.os2c n O.Q20<2> 
Cyanophyta 1740(]) 1370(2) Orthophosphate 0. 01 ]( 1 ) O.Q10(2) 
Cryptophyta 9100) 310(2} Total phosphorus .Q.....Q22. 0 .039(]) 
Total algae 147000) 8840(2] pH 8.23(2) 8.220) 
ChI orophy I I .a. 5.4(2) 4.5(]) Temperature 20.4(2) 19.5(]) 
Hardness 2:2Hll 2~~,22 Conductivity I og:2' n lP2212l 
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Table 2-10. Algal taxa Identified from euphotic zone col lectlons of 
phytoplankton from four stations In Braidwood Cooling Pond on 13 May, 15 
July, and 23 September, with mean densities (algal unlts/ml) by month and 
areas of occurrence. 
Stations 
Taxa May July September 1 2 3 4 
Chlorophyta 
green coccolds 753 983 1372 + + + + 
green colonies 12 71 40 + + + + 
chlamydomonads 460 111 95 + + + + 
ct. MesQstigrng spp. 0 16 0 + 
carter lads 8 0 0 + 
QbiQCQQQOiurn spp. 182 0 0 + 
0QC¥S±is spp. 0 8 8 + + 
CQela~±c!.Jrn spp. 8 0 0 + 
CQelgs±curn spbi:!ecicurn 0 63 0 + 
bllc±¥Qspbaeclurn pulcbellurn 24 0 0 + 
Kiccboeclelli::i spp. 16 32 0 + 
Ie±ci::iedr:QO rnloimum 8 0 79 + + 
Te±caedcQD mu±icurn 16 0 32 + + 
MQDQr:apbldlurn spp. 1047 301 492 + + + + 
M. i:!CC!H'l±urn 8 0 0 + 
M. Ci::tclbeum 0 0 16 + 
M. CQD±Qc±urn 183 190 95 + + + + 
M. d¥bQ~S!s I i 8 0 0 + 
M. Icregulace 0 16 32 + + + 
]:1. rnlou±um 24 48 182 + + + + 
]:1. se±l fQcrne 56 0 0 + + 
M. ±Qr:±i le 0 48 0 + + 
Sceoedesrnu~ spp. 24 0 0 + + 
..s. b i juga 32 48 32 + + + 
..s. dlrnQcpbus 32 24 8 + + + 
_s. Q!.lgQ[[!;;g!JQg 127 71 198 + + + + 
Ccu!::igeola rec±aogul"cl~ 8 0 0 + 
~- ±e±capedia 63 202 121 + + + + 
Ie±cas±curn staucQgeolaefQcrne 8 0 0 + 
Q!Qs±eclum spp. 0 48 48 + + 
Euglenophyta 
unidentified euglenolds 0 16 0 + 
Euglena spp. 8 79 56 + + + + 
TcacheiQrnQoas vQivQc[ oa 0 32 0 + 
Chrysophyta 
un If I age I I ate chrysophytes 0 16 40 + + + 
~iJ II QffiQOas spp. 8 0 0 + 
ct. Cbt¥SQCQCCUS spp. 127 0 0 + + 
Q{OQbC¥QD spp. 16 349 0 + + + + 
b I f I age I I ate chrysophytes 0 127 103 + + + 
Qbc¥SQ!::bCQrnu II m.1 IHID£Uffi 3180 4901 2237 + + + + 
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Table 2-10. Algal taxa identified from euphotic zone col lectlons of 
phytoplankton from four stations in Braidwood Cooling Pond on 13 ~-1ay, 15 
July, and 23 September, with mean densities (algal unlts/ml) by month and 
areas of occurrence (continued). 
Stations 
Taxa May July September 1 2 3 4 
Bac iII ar I ophyta 
unidentified centrlcs 8 16 40 + + + 
BbizQSQieoia ec Isms is 0 48 127 + + 
unidentified pen nates 682 238 230 + + + + 
Pyrrophyta 
G~moQdioium spp. 0 0 16 + 
GlenQdinium quadcideos 0 0 16 + 
Cyanophyta 
Apbs:JOQ!;;s;!J;lSs:l spp. 2 218 0 + + + 
8pbaOQ!;;s:lj;!S!;! de I i!.:;at iss I rna 0 777 2030 + + + + 
MecismQpedia tenuissima 0 10 41 + + 
cf. CQeiQSRbaeclum spp. 0 864 0 + + + 
Qs!;; 1 I I a:tQC I a llmoetica 8 0 25 + + 
L~ogb~i:l spp. 0 0 13 + 
lyngbya CQniQ(ta 0 0 78 + + + 
8nabaeoa spp. 0 0 33 + + 
Cryptophyta 
unidentified cryptomonads 246 95 79 + + + + 
CbCQQ[[]QOs:JS spp. 119 159 262 + + + + 
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Table 2-9. Number of taxa recorded from four 
sampling statlons ln Braidwood Cooling Pond on 13 May, 
15 July, and 23 September 1982. 
MOtjil:l 
STATION May July September 
27 25 25 
2 15 24 21 
3 20 20 19 
4 11 15 15 
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ABSTRACT 
Survey studies of zooplankton dynamics In a new cooling pond 
2 years after f f I I I ng showed changes In over a I I communIty 
structure. Fo II owIng a dec II ne In tota I bIomass when strIp-mIne 
ponds were inundated In year 1, standing stocks of zooplankton In 
1982 were equ Iva I ent to or greater than those of the fIrst year 
after pond fIll. That there was no sIgnIfIcant dIfference, 
however~ Indicates that zooplankton, while Increasing In abundance, 
are being preyed upon at a sufficient rate to prevent blooms. 
Aquatic macrophyte communities appear to provide an additional 
dimension for habitat development of zooplankton communities. Of 
36 taxa IdentIfIed In the 1982 study, 1 S had not been co II ected 
previously. As abundance rose from year 1 to year 2, the rotifer 
fraction Increased while the copepod traction decreased. The 
zooplankton community In Braidwood cooling pond Is an Immature 
fauna as a whole, which corresponds well with the growing maturity 
of the pond system. 
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ZOOPLANKTON INVESTIGATIONS OF 
THE BRAIDWOOD COOLING POND 
INTRODUCTION 
Created from I nun dated agr I cuI tura I property and former 
strip-mine pools, the impoundment of the new Braidwood cool lng 
pond has provided a unique opportunity to assess I lmnologlcal 
changes and biotic transformations as the pond begins its 
maturatl on process. AI so, data ref I ectl ng these changes w I I I be 
useful for comparative purposes after the power unit goes on-line. 
In I ast year 1 s report, It was suggested that the data mIght 
reflect a transformation of zooplankton communities from 
pond-dwelling taxa to species more typical of deep, open waters. 
There were generally fewer numbers of taxa after pond fil I but the 
diversity of communities was greater. Three rotlfers, two 
cladocerans and one copepod were very common both before and after 
fll I ing. The copepod D!aptomys pal I !dys, which was common in the 
strip-mine pools was virtually replaced by~ slc!!oldes, which is 
a famll Jar consitutent of open waters in large lakes. After pond 
fll I, new species collected In one or more of the 1981 col lectlons 
Included four rotlfers, three cladocerans and three copepods. One 
of the latter group, Macrocyclops albjdys, a common I lttoral 
species typically found In bays and ponds containing extensive 
3-1 
macrophyte communities, was collected only at Station 3 where 
virtually all the aquatic plants In the new pond were located. 
Rotlfer densities were significantly higher following pond fill 
and the mean rei atfve abundance of thIs group pond-wIde ranged 
from 42 to 81% of the total community. Copepod populations 
constituted Jess than 33% of the small pool communities In 1980; 
however 1 after pond f II I theIr densItIes I ncr eased In May 1 981 , 
with values exceeding 100,000 organisms m-3, and then quickly 
dec I I ned once agaIn In J u I y and September. Copepods canst I tuted 
the largest fraction of total zooplankton biomass for all study 
dates, except In late summer after pond fill. A total zooplankton 
biomass was also greatest In May following pond fill (164-361 mg 
m-3); values in July and September were greatly reduced and were 
I ower than pre-fIll values. These amounts were also I ower than 
those recorded In the literature for other Ill lnols lake, most of 
which, however, are older. 
It was concluded that community structure of zooplankton 
durIng the fIrst year after pond f r I I was developing In a manner 
not un II ke that of other reservol rs. There was lIttle evIdence 
that zoop I ankton endemIc to r rver I ne envIronments col on I zed the 
pond via the river water make-up system. 
The objective of studies conducted during the second year 
( 1982} after pond f I I I was to compare and document specIfIc 
character! stl cs of zoop I ankton canmun 1 tl es, such as compos I tl on, 
abundance, community structure, and biomass. 
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MEiHODS AND MATERIALS 
Zooplankton samples were taken from four locations (Stations 1 
through 4) (Figure 3-1) In May, July and September 1982; each 
samp I I ng date was vI rtua II y the same as the one for the prevIous 
year. Collections at each station consisted of three points about 
one anchor location. At each point, water from the water column 
extendIng from surf ace to botTom was samp I ed wIth a submers I b 1 e 
filter-pump apparatus (Waite and O'Grady 1980). Water volumes 
f II tared, whIch were determined wIth a remote f I ow-meter sensor, 
ranged from 40 to 100 liters each. Collections were concurrent 
with those for phytoplankton and field measurements of water 
qual lty. 
Zooplankters were Identified and enumerated under a 
stereodlssectlng (10-50x) and compound light microscopes. Keys and 
other publ !shed I lterature used In the analyses included: Ahlstrom 
( 1940, 1943), Brooks ( 1957, 1959), Chen go I ath < 1977), Edmondson 
(1959), Goulden (1968), Grothe and Grothe (1977), Pennak (1978>, 
Smlrnov (1974), Wilson (1959), Wilson and Yeatman (1959), and 
Yeatman (1959). 
Stand I ng crop biomass was determIned accordIng to procedures 
outlined In APHA et al. (1976>. 
All methods of sample collection, identification, 
enumeration, and data analyses were the same for study years 1981 
and 1982. 
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RESULTS AND DISCUSSION 
ZOOPLANKTON COMMUNITY STRUCTURE 
The zooplankton community of the Braidwood cool lng pond In 
1982 consisted of 21 rotifer and 15 microcrustacean taxa <Table 
3-1 >. These numbers are a net Increase over those of 1981 where 
14 species each of rotifers and mlcrocrustaceans were Identified. 
Although the apparent Increase in number of species might be 
interpreted as a simple addition of several species to each group, 
such was not the case. 
Table 3-1 shows the composition as well as temporal and 
spatia I d I str I but I on of zoop I ankton co I I ected In 1982. New taxa 
not previously collected In the pond complex and marked with an 
asterisk are substantial In number, i.e., five of the 15 
crustaceans Cor 33%> and 10 of the 21 rotlfers Cor 49%). Also, 
two copepods CMacrocyclops and Mesocyclops) and three cladocerans 
<Daphnia amb!gua, ~ paryyla, and Diaphanosoma bracbyyrum), which 
were common In 1981, were not collected in 1982 samples. Although 
there was no sudden rep I acement of taxa by new forms, these 
differences from one year to the next are indicative of maturation 
of the fauna. As the pond continues to mature and predator 
populations increase and change dramatic changes In zooplankton 
composition should be expected during the next several years. 
The actua I numbers of taxa at each stat I on In 1982 were the 
same as or greater than the number In 1981 In vI rtua I I y every 
Instance <Table 3-2>. The primary exceptions were for 
mlcrocrustaceans In May at stations 1-3. 
In preparing an analysis such as this, it Is Important to 
determine whether any characterization of communities or 
populations are linked to basin morphology, artlfically or 
naturally Induced heat or chemical gradients, developing groups of 
predator or prey species, etc. In thIs analysis_ one of the more 
obvious (and expected> examples was the effect of aquatic 
macrophyte beds In the Immediate vicinity of Station 3 on 
zoop I ankton communIty structure. Chydorys spbaer I cys and Lecane 
were found there exclusively In May, while the only pond-wide 
occurrence of Dfaptomus sjc!loldes, Cerlodaphn!a, Brach!oous 
hayanaens Is. Monosty I a quadr I dentata, and Cepha I obde I I a In J u I y 
was at Station 3. Previous work <Gorden et al., 1981> showed that 
the greatest diversity, as well as abundance, of zooplankton In 
macrophyte-r I ch areas Is found at the frInge, whIch Is ana I ogous 
to populations dynamics of mammals, birds, etc., at the 
meadow-forest Interface. PI ants In aquatIc systems such as 
BraIdwood coot! ng pond provIde an add l t l ona I dImension for 
microhabitat development for zooplankton, phytoplankton, and 
macrolnvertebrates. 
ZOOPLANKTON ABUNDANCE 
A fam I I I ar observatIon of any zoop I ankton ana I ys Is Is the 
variability of abundance spatially, seasonally, and year-to-year. 
Total community abundance was greatest In May and at stations 1-3. 
Densities decreased <Table 3-3) progressively from spring through 
fa II • There were no trends of IncreasIng or decreasing abundance 
around the cooling loop for each collection date. The mean 
density of total zooplankton In May was more than three times the 
mean total densities for mid-summer and autumn. This situation Is 
not unusua I for ponds or I arger reservol rs where seasona I pu I ses 
of plankton abundance peak In late spring. 
Rotlfer densities ranged from 28,000 m-3 In September at 
Station 2 to 252,000 m-3 at Station 1 In May with seasonal station 
means of 63,000 m-3 to 126,000 m-3. The mean relative abundance 
of rotlfers lakewlde ranged from 53 to 90$ <Table 3-4) of the 
tota I communIty, a 10$ increase in range from I ast year < 42 to 
81$). 
Cladoceran densities In 1982 were severely depressed in July 
with values ranging from 1,720 to 6,470 m-3 while In May and 
September pond-wl de means were 73,000 and 24,000 organIsms m-3, 
respectively (Table 3-3). This trend was similar to that In 1981 
where cladoceran densities were highest in May with a mean of 
55,000 organisms m-3 and low in July with 2,000 organisms m-3. 
Likewise, In July the relative abundance of Cladocera was low, 
ranging from 2 to 8$ of the total community at each station <Table 
3-4). In 1981, cladocerans constituted the smallest fraction of 
the total community at all stations In both spring and mid-summer. 
Copepod densities were highest In May with a mean pond value 
of approximately 72,000 organisms m-3 CTable 3-3). Although these 
organisms were dominant at stations 1 and 2 In May, they 
constituted less than 25% of the community at all stations In July 
and September of that year. ContinuIng thIs downward trend In 
1982, the tota I number of copepods at any stat I on never exceeded 
40% of the total community. 
In terms of overall abundance, there Is an apparent trend 
from year 1 to year 2 of Increasing total density of zooplankton 
with a concomitant rise of the rotifer fraction and equivalent 
decrease In mlcrocrustacean abundance. 
ZOOPLANKTON BIOMASS 
Biomass, or standing crop, Is a general Index reflecting the 
sum total of biotic and abiotic relationships acting within the 
system. The biomass trends reported below reflect only the mass 
present at any particular time and not the total production that 
occurred during the study period. 
In 1982, the biomasses of Copepoda, Cladocera, and Rottfera 
In May at alI stations were higher than any of the respective 
amounts In July and September <Table 3-5, Figure 3-2). Although 
copepods generally constituted the largest fraction of total 
zooplankton biomass for most sampl lng periods In 1981 (range, 
17-88%), their contribution fn 1982 never exceeded 56%. Copepod 
mass ranged from 77 to 133 mg m-3 In May but was 90% lower in July 
and approximately 65% lower In September. The seasonal pond-wide 
mean was 54 mg m-3 and the highest value recorded In 1982 (135 mg 
m-3 > was not much more than the I owest copepod bIomass In 1981 
( 1 04 mg m-3) • 
The biomass attributed to cladocerans In 1982 ranged from 69 
to 130 mg m-3 in May, then declined sharply In July to a 
pond-wIde mean of 7 mg m-3, and then rose In September ( 10 to 63 
mg m-3) <Table 3-5). !n comparison, this trend was similar to 
that of 1981, except mean July 1981 values were 72$ higher C25 mg 
m-3). 
Rotlfer biomass values were variable from station to station 
and throughout the season. Lakewlde mass was generally highest In 
May and I owest In September, wIth a mean va I ue of 60 mg m-3 r n 
the former and 18 mg m-3 In the latter. 
Although total zooplankton biomass In 1982 was equivalent to 
or greater than 1981 values for 11 of 12 occasions, they were not 
significantly higher Cf < 0.05> In 1982 (Figure 3-1). This 
sItuatIon wou I d r nd I cated that predator organIsms were croppIng 
zooplankters at a rate sufficient to prevent blooms. In 1981, It 
was reported that mean total biomass values In July and September 
(38 and 2.5 mg m-3, respectively> were very low compared to those 
recorded for II I lnois reservoirs (for example, the mean in Lake 
Shelbyvll le In July was 12.5 mg m-3 and In September 157 mg m-3; in 
Lake Coffeen the mean In July was 226 mg m-3 and In September 100 
mg m-3). In 1982, although values were stll I relatively low, 
tota I bIomass of 112 mg m-3 at Stat I on 4 In September was 
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Indicative of expected levels for that time of year. 
A primary conclusion of the 1982 study Is that the 
zooplankton community In Braidwood cooling pond is an Immature 
fauna as a whole, which corresponds wei I with the growing maturity 
of the pond system. Changes In zooplankton composition, abundance 
and standing stock should be expected for the next several years. 
SUMMARY 
1. The objective of studies conducted during the second year after 
pond f II I ( 1982) was to compare and document specIfic 
characteristics of zooplankton ccmnunltles, such as composition, 
abundance and biomass. 
2. The community structure of zooplankton changed drastlcal ly from 
year 1 to year 2 after pond f II I • Of the tot a I numbers of taxa 
collected on three sampl lng dates In 1982, 5 of 15 (33$) 
crustaceans and 10 of 21 (49$) rotlfers were new. Also, five 
crustacean species that were common In 1981 were not collected In 
the second year after pond fill. 
3. AquatIc macrophyt'e beds at' Stat I on 3 provIded an add It I ona I 
dimension for microhabitat development of zooplankton. Seven 
species (one cladoceran, one copepod, and five rotlfers> were found 
exclusively in this region of the baslno 
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4. In terms of overal I abundance, there is an apparent trend from 
year 1 to year 2 of IncreasIng densItIes w I th a concomItant r I se 
of the rotlfer fraction and an equivalent decline of crustaceans 
(mostly Copepoda). 
5. Total zooplankton biomass In 1982 was equivalent to or greater 
than 1981 values for 11 of 12 occasions, but there was no 
significanT difference between the means of Those data seTs, thus 
IndicaTing slowly rising levels of zooplankTon standing stocks. 
6. A primary conclusion of the 1982 STudy Is thaT the zooplankTon 
community In Braidwood cool lng pond Is an Immature fauna as a 
whole, which corresponds well with the growing maturity of the pond 
sy5Tem. Changes In zooplankton composftlon, abundance and sTanding 
stock should be expected for the next several years. 
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Table 3-1. Composition. spatial and temporal distribution, and mean density (number 
m-3) of rotlferan and crustacean zooplankton collected In the Braidwood cooling pond during 
1982. Numbers represent sampling stations. *Indicates new taxa, not previously collected 
In 1980 or 1981. 
12 May 1982 15 Jul 1982 23 Sep 1982 




Cyclops blcuspldatu~ thomas! 1234 29,720 
.C.... verna I Is 1 4,455 123 545 1234 3,255 
Tropocyclops praslnus* 1 43 
Order Calanolda 123 263 12 200 
Dlaptomus slcllofdes 2 4 230 3 255 




6Q::zmlns:a lgogiCQ:ii1CI5 1234 72,673 1234 2,740 1234 23,830 
Family Oaphnfdae 
Cerlodaphnla spp. 3 65 
.C.... retlculata* 28 
Papbola ~* 4 235 
f am I I y Chy dor I dae 
ChydQru~ sphaerlcus 3 548 55 33 
[:>leurgxus spp.* 95 
~ deotlculatus* 118 
f am II y SId I dae 
~crystal! loa 1 48 
pI ~pbtHlQ:iiQWi:J l~u~bt~ob~cglgoum* 1234 345 12 90 
Table 3-1 (continued). 
12 May 1982 15 Ju I 1982 23 Sep 1982 
Station Mean Station Mean Station Mean 
ROTIFERA 
Family Brachlonldae 
Keratel Ia spp. 28 
& Quadrata 1234 56,693 
& cochlearls 1234 82,138 1234 19,125 1234 15,863 
Brachlonys angylarls 1 3 13,308 1234 50,955 1234 11,668 
w ~ Quadrldentata 4 118 
I ~ patulus 1234 2,688 1234 610 .._... 
00 ~ hayaoaensls 3 193 
~ yrceolarls* 95 
Irl~bQirla spp.* 34 3,708 
Mantredlym eydaciyiQia* 48 
Fam II y Synchaetldae 
fQiyartbra spp. 1 100 55 2 745 
f... yy I gar! s* 234 1,990 4 40 1 34 2,735 
Syncbaeia spp.* 234 430 1 34 1, 738 
Family Testudlnellldae 
Ell lola IQoglseta 234 353 2 4 2,645 
Family Lecanldae 
Lecaoe spp. 3 105 
L. J..ung 3 83 
MooQsiyla Quadrldeoiaia* 34 3,293 3 68 12 1,278 
~ ciQsterocerca* 48 
~ .b..u.U..a* 48 
Family Asplanchnldae 
Asplaocboa prlodonia* 234 3,423 1234 2,613 
Family Notommatldae 
Cephalobdella spp.* 3 248 
Table 3-2. Numbers of crustacean and rotlferan taxa collected 
from the Braidwood cool log pond during 1982. Numbers In parentheses 
are values obtained during the same month In 1981. 
12 May 1982 15 Jul 1982 23 Sep 1982 
Station 1 
Crustacea 4 ( 5) 9 ( 6) 7 5) 
Rotifera 4 ( 6) 8 ( 6) 8 3) 
Total 8 ( 11) 17 (12) 1.5 8) 
Station 2 
Crustacea 3 4) 4 3) 4 4) 
Rotlfera 4 4) 6 6) 6 3) 
Total 7 8) 10 9) 10 7) 
Station 3 
Crustacea 3 5) 6 ( 7) 2 2) 
Rotlfera 8 4) 8 ( 7) 7 5) 
Total 11 9) 14 ( 14) 9 7) 
Station 4 
Crustacea 4 ( 4) 3 ( 2) 3 2) 
Rotlfera 7 ( 6) 7 ( 8) 6 2) 
Total 11 ( 10) 10 ( 10) 9 4) 
Is:2t~l ~umb~u: Qf 
Species Pondwide* 
Crustacea 6 ( 6) 12 ( 8) 7 ( 7) 
Rot! fera 10 ( 7) 15 ( 9) 10 ( 6) 
Total 16 (13) 27 ( 17) 17 ( 13) 
~fi!~D ~umb~r gf 
Iaxa Pgcdwfde 
Crustacea 3.5( 4.5) 5.5( 4.5) 4.0( 3.3) 
Rot!fera 5.8( 5.0) 7.3( 5.0) 6.8( 3.3) 
Total 9.3( 9.5) 12.8 ( 9.5) 10.8( 6.6) 
* Calculated from Table 3-1. 
Tab I e 3-3. Density <number m·-3) of Copepoda, Cl adocera, and 
Rotlfera collected at Braidwood cool lng pond during 1982. Naupl II and 
Copepodlda are Immature I lfe history stages of Copepoda. 
12 May 1982 15 Jul 1982 23 Sep 1982 Mean 
S:tiiilt!go 1 
Nauplll 13,530 3,490 5,310 7,440 
Copepodlda 3,400 110 330 1 ,280 
Copepoda 48,160 1 ,380 560 16,700 
Cladocera 73,590 3,200 25,780 34,190 
Rotlfera 252,070 93,870 32,730 126,220 
Total 390,750 102,050 64,710 185,830 
Sta:ttgo z 
Nauplll 37,340 3,600 11,330 17,420 
Copepodlda 6,460 0 1, 720 2,730 
Copepoda 34,620 880 5,080 13,530 
Cladocera 48,100 1, 720 18,910 22,910 
Rot I fera 88,020 73,410 28,360 63,260 
Total 214,540 79,610 65,400 119,850 
S:ta:tl!.2D :l 
Nauplll 24,940 5,710 6,210 12,290 
Copepodfda 6,460 0 490 2,320 
Copepoda 32,910 1, 990 2,750 12,550 
Cladocera 81,470 6,470 7,060 31,670 
Rot! fera 220,050 68,190 39,020 109,090 
Total 365,830 82,360 55,530 167,920 
S:ts=:t!!.2D ~ 
Nauplll 19,010 6,300 25,200 16,840 
Copepodfda 3,220 0 0 1 ,070 
Copepoda 21,930 970 5,600 2,920 
Cladocera 90,660 2,580 44,060 45,770 
Rotf fera 89,020 86,880 79,260 85,050 
Total 223,840 96,730 154,120 151 ,650 
E!.2Dd M~iiil!l 
Nauplll 23,710 4,780 12,010 13,510 
Copepodlda 4,890 30 640 1, 850 
Copepoda 34,410 1,310 3,500 11,430 
Cladocera 73,460 3,490 23.950 33,640 
Rot! fera 162,290 80,590 44,840 95,910 
TOTAL MEAN 298,760 90,200 84,940 156,340 
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Table 3-4. Relative abundance (expressed as percent) of 
Copepoda, Cladocera, and Rotlfera collected from Braidwood cool lng 
pond during 1982. Numbers In parentheses represent composition 
data obtained during 1981. 
12 May 1982 15 Jul 1982 23 Sep 1982 
S:ta:t!go l 
Naup I I I 3 3 a 
Copepodlda 1 1 1 
Copepoda 12 (50)* 1 ( 17) 1 ( 17) 
Cladocera 19 (24) 3 ( 2) 40 ( 11) 
Rotlfera 65 (26) 92 (81) 50 (72) 
S:ta:tlgll 2 
Naup I I I 17 5 17 
Copepodlda 3 0 3 
Copepoda 16 (57) 1 ( 14) a ( 13) 
Cladocera 22 C1a) 2 { 1) 29 (34) 
Rot I fera 42 <25) 92 ca5> 43 (53) 
S:ta:tlgo :2 
Naup I II 7 7 11 
Copepodlda 2 0 1 
Copepoda 9 (26) 2 ( 21) 5 ( 11 ) 
Cladocera 22 ( 14) a < 8> 13 (56) 
Rot! fera 60 (60) 83 (71) 70 (33) 
S:ta:tlgo ~ 
Naup I I I a 7 16 
Copepodlda 1 0 0 
Copepoda 10 (30) 1 ( 16) 4 ( 10) 
Cladocera 41 (25) 3 ( 3) 29 ( 17) 
Rot! fera 40 (45) 89 cat> 51 (73) 
Pood Mean 
Naupl I I a 5 14 
Copepodlda 2 0 1 
Copepoda 12 (38) 1 ( 16) 4 (13) 
Cladocera 25 (20) 4 ( 3) 2a (28) 
Rot! fera 53 (42) 90 (81) 53 (59) 
*During 1981 the Immature forms of Copepoda (naupl II and copepodida) 
were Included wfth the mature forms for a single relative abundance 
value. 
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Table 3-5. Zooplankton mass (dry biomass, mg m-3) collected 
from Braidwood cool lng pond during 1982. The values In parentheses 
are relative percent biomass. 
12 May 1982 15 Ju I 1982 23 Sep 1982 
S:ta:t!QD 1 
Copepoda 121 (38) 8 ( 13) 10 ( 18) 
Cladocera 106 (32) 13 (22) 37 (62) 
Rot I fera 95 (30) 38 (65) 12 (20) 
S:tQtiQD 2 
Copepoda 135 (56) 7 ( 18) 29 (43) 
Cladocera 69 (29) 3 ( 8) 27 (41) 
Rotlfera 35 ( 15) 29 (74) 11 (16) 
S:tQ;tiQD ~ 
Copepoda 114 (37) 13 (27) 16 ( 41 ) 
Cladocera 117 (38) 9 ( 19) 10 (26) 
Rot! fera 77 (25) 26 (54) 13 (33) 
S:ta:t!QD ~ 
Copepoda 77 (32) 11 (28) 23 ( 21 ) 
Cladocera 130 (55) 4 ( 1 0) 63 (56) 
Rot I fera 31 ( 13) 25 (62) 26 <23) 
l.als~ M~ao 
Copepoda 112 ( 41) 10 (22) 39 (31) 
Cladocera 106 (39) 7 (59) 34 (46) 
Rotlfera 60 (21) 30 (64) 18 (23) 
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ABSTRACT 
Results of the Initial 2 years of the Braidwood cooling pond 
benthic Investigation Indicate the development of two distinct 
conmunlty types within the pond-a profunda! community associated 
with the original strlpmlne basins and dominated by Paranals 
~. Cbaoborys pynctfpennls. Procladlys. and Chlronomys, and a 
littoral community associated with the more recently inundated 
areas and dominated by C!adotanytarsus. ~ ~~ Polypedl!ym, and 
E.A.c.~.:t~..D..!U.A..fU. • S I g n I f I c a n t I n c r e a s e s I n m e a n t o t a 1 
macro Invertebrates and mean number of taxa per samp I e sIte 
occurred In both basin types from 1981 to 1982. Taxonomic 
composition of the strlpmlne basin conmunltles remained relatively 
unchanged from 1981. but four of the f lve most abundant taxa of 
the newly f I ooded areas of 1981 were absent from the II st of the 
ten most abundant littoral taxa of 1982. One-way analyses of 
varIance between transect means of taxa densItIes and communIty 
Indices detected only one significant difference In the 1982 data. 
T -tests between transect means of year I y taxa densItIes revea I ed 
significant Increases In the abundance of several species. 
Benthic community composition and density within the original 
strlpmlne basins will probably remain fairly constant In the 
future; however. composition and abundance of the community of 
the more recently flooded areas may fluctuate for some time as the 
basin matures and a depositional layer develops upon the bottom. 
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YEAR TWO OF THE BENTHIC INVESTIGATION 
OF THE BRAIDWOOD COOLING POND 
I NTRODUCT I ON 
The primary emphasis of the second year of the Braidwood 
cool lng pond benthic Investigation was IdenTification of 
maturatIon a I and/ or success I on a I changes whIch may have occurred 
within the macrolnvertebrate communities since the Initial year of 
the study. Spec If I ca II y, the year two obJectIves were: < 1) to 
continue to quantify the elements of community structure 
< dt strl button, taxonoml c composition, and standing crop) for the 
whole lake community and to Identify differences between the two 
study years among these elements, and {2) to contt nue to monitor 
differences that may exist between the old <strlpmlne basins) and 
new (more recently flooded basin) communities and to document the 
manner In whIch these communItIes have changed s I nee year one of 
the study. 
MATERIALS AND METHODS 
The samp I I ng strategIes and methods amp I eyed durIng year two 
of the study were I dent I ca I to those used durIng year one ( W II ey 
and Warren 1981). During the two collections of 1982 (15 April 
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and 14 July) samples were taken from sites along transect stations 
1, 2, 3, and 4 <Figure 4-1). Transects 1-3 extended from old 
strlpmlne basins onto newly flooded <December 1980) areas. At 
these I ocat Ions two rep I i cate samp I es were obtaI ned at each of 
sites A, B, and C Cold strlpmine basin) while one sample was taken 
at each of sites 0, E, F, and G <newly flooded basin). Transect 4 
was located completely along a newly flooded area; two replicates 
were taken at each of sites A-E during each collection. 
Samples were obtained with a petite ponar dredge <area sampled 
= 0.024 m-2>, elutrlated <mesh size= 500 urn), and preserved with 
80~ ethanol In quart jars. At the time of collection, 
substrate composition of each sample was visually characterized 
(qualitatively> and noted; substrate categories employed were: 
gravel, sand, silt, clay, and detritus. In the laboratory, each 
sample was examined under a stereo-dissecting microscope with 
magnification to 40X. Organisms were hand-picked from detritus 
and InorganIc mater I a I, IdentIfIed to the I ow est posItIve 
taxonomic level utilizing the literature In Appendix 4A-1, and 
counted. Raw data were converted to number of organisms per 
square meter. 
Organisms that required slIde-mounting for Identification, 
such as 01 lgochaeta and Chlronomldae, were cleared In 10% KOH 
solution or Amman's lactophenol and mounted In polyvinyl 
lactophenol or Hydramount. Identifications were then made using a 
compound microscope with magnification to 1000X. 
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Ancll lacy measurements taken concurrently with each col lectlon 
are recorded In Appendix 48-1 and Include depth, water temperature, 
and dissolved oxygen at each sampl lng site. 
RESULTS AND DISCUSSION 
OVERALL POND COMMUNITY 
The two benthic collections obtained from Braidwood cooling 
pond during 1982 were dominated numerically, as In 1981, by 
01 lgochaeta (Naldidae and Tubificldae), Chlronomldae, and 
Chaoboridae <Table 4-1>. Fifty-two macrolnvertebrate taxa were 
collected during both years <Table 4-2), but the pattern of species 
dominance differed slightly In 1982 and mean densities of many taxa 
Increased. The naldld Parana!s ~ was the most abundant taxon 
collected In year two of the study, occurring with a mean density 
of 445±151 m--2 {henceforth, alI densities reported herein wll I 
be In numbers of I nd lv I dua Is per m-2). In 1981 f.... i.r.l,~;l was 
not' among the ten most abundant taxa and Its year one mean of 
10~ Is significantly less than Its 1982 population mean. For the 
second year the epIfaunal ml dge C! adotanytarsus was the second 
most abundant' taxon collected, Its population tripling in size 
from 105±26 In 1981 to 332±66 In 1982. The phantom midge, 
Cbaobgrus pynctfpennfs, which ranked first' in abundance In 1981, 
was third most abundant In 1982, but Increased Its population by 
an average of 60 m-2. The chI ronom Ids Pseydgcb I rgnomys and 
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Dlcrotendlpes, the fourth and fifth most abundant taxa In 1981, 
respectively, declined very substantially In 1982. They were 
replaced by two other midges Polypedf!um (143±30) and Proc!ad!ys 
(135±26) (Tables 4-2 and 4-3). 
Eight species were collected for the first time from 
Braidwood cooling pond during 1982. The most abundant of these 
were the naldld ~ communi:; (80±35), the tublftcld Ay!odrl!ys 
plguet! (59±32), and the chlronomld Paraklefferle! Ia (35±12). 
Other taxa appearing for the first time Included the oligochaetes 
Llmnodrllus ceryfx and Chaetogaster dlaphanus, the Trlchoptera 
Oecetls and Po!ycentropys clnereys, the alderfly Slalls, and the 
chlronomld Corynoneyra <Table 4-2). Taxa present In 1981 but 
absent In 1982 Inc I uded the sna II Physa and the chI ronom Ids 
Nanoclad!ys and Pseudosm!ttla; of these only Pseydosm!ttla 
occurred In relatively large numbers In 1981 (6±5), and only In 
newly flooded areas. Competition for space among rapidly growing 
populations In the shallow areas of the pond flooded In 1980 may 
account for the decline of the Pseydosmltt!a population. 
The mean number of macrofnvertebrates per sample site In 1982 
ranged from 82 at Station 48 In July to 12,222 at Station 2C In 
April, with an overall mean of 2,467±267. This mean Is nearly 
double that of the older lakes Coffeen, Sangchrls, and Shelbyville 
(Warren and Buckler 1981) and Is significantly greater (T-test; 
<0.05) than the overall density (943±98) of Braidwood cooling 
pond In 1981 {Table 4-4). 
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Coupled with the large Increase in overall mean density In 
1982 was a significant Increase (nearly double) of the mean number 
of taxa present per sample (Table 4-4). Mean species diversity 
remained nearly equal to the values calculated for 1981, while 
mean evenness (a measure of the distribution of Individuals among 
species) decreased significantly from the previous year <Table 
4-4) • These measures of communIty structure are I nd I cat I ve of a 
maturing comnunlty with Increasing numbers of organisms and taxa 
per samp II ng sIte, but of an over a I I domInance by one taxon or a 
very few taxa with large numbers of Individuals. 
COMMUNITIES OF OLD VERSUS NEW BASINS 
During 1982, Naldldae and Chlronomldae dominated the relative 
abundance of both the original strlpmlne basins and the areas of 
the pond most recently flooded; In addition, Chaoborldae were 
dominant In strlpmlne basins only <Table 4-1>. Despite this 
domination by similar major taxonomic groups, the striking 
dissimilarities In the species composition of the two basins 
demonstrated In t 981 were agaIn very apparent In t 982. The 
strlpmlne basin communities were dominated by Paranals trlc! 
(609±305), Cbaoborus pynctlpennls (516±179), Procladlus {192±5t>, 
and Chlronomys (150±48) <Table 4-3>. In the pond areas first 
Inundated In 1980, Cladotanytarsus predominated the community 
(524±109) and fa. ..f.t:.!.5;l densities dropped to 311±115, ranking it 
second In abundance. Other taxa comprIsIng more than 5~ of the 
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total shallow basin community were Polypedflum (191±50) and 
pacatendlpes (136±44) (Table 4-3). 
As In 1981, the differences In the taxonomic compositions of 
the two communities present In the pond are attributable to 
physical characteristics of the two basin types. The depth of the 
str I pm I ne pIts provIdes a habItat character I zed by a homogeneous 
slit-clay substrate and low levels of dissolved oxygen during 
periods of thermal stratification. Taxa such as Chaoborus 
punctlpennls, Chlrooomys, and Procladlys are well adapted to such 
hypol lmnetlc stresses and are typical dominants of profunda! 
communities <Brlnkhurst 1974, Wetzel 1975). These three taxa were 
sIgnIfIcant I y more abundant In the or I gf na lly f I ooded bas Ins and 
slgnltrcantly positively correlated with depth CTable 4-5). 
However, the preponderance of the old strlpmfne basins by paranals 
~ Is somewhat puzzl lng. In general, naldld populations are 
confIned to the I I ttora I areas of I akes and thrIve on hard 
substrates <Learner et al. 1978). In Braidwood cooling pond 
during 1982, ~~occurred In large numbers In silt and clay 
at depths of up to 17 meters. Little Is known of the biology of 
Individual na!dld species, and ~ tricl may have a wide 
range of habitat preferences. 
The recently Inundated basins of Braidwood cooling pond lack a 
substantial silt and detritus depositional layer on the bottom and 
offer a I lttoral habitat Ideal for domination by an epifaunal 
taxon such as Cladotanytarsys. The other dominant chlronomlds of 
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the newer bas Ins, Po I yped I I urn and Paratend I pes, are a I so common 
constituents of littoral assemblages <Coffman 1978). Of all the 
taxa present In the more recently flooded areas, only 
C I adotanytarsys occurred In sIgnIfIcant I y greater numbers than In 
the strlpmlne basins; however, densities of several other 
I lttoral chlronanlds were negatively correlated with depth CTable 
4-5). 
A I though the dIfference In taxonan I c composItIons of the two 
basins was great, no significant differences were found between the 
1982 bas In means of dIversIty, even ness, number of taxa per sIte, 
or total macrotnvertebrates <Table 4-5). 
Mean tota I macro! nvertebrates and the mean number of taxa 
collected per site fran both the original strlpmlne basins and the 
most recently flooded basins Increased significantly from 1981 to 
1982 <Table 4-4); year-to-year differences In the taxonomic 
compositions of both basin types were also quite apparent. The 
greatest change evident In the strlpmlne basin communities was the 
previously noted Increase of the paranals frlc! population. 
Other strlpmlne basin dominants whose populations Increased 
significantly from 1981 Included Procladlys, Cblronomys, and 
Caen Is CTab I e 4-3). Noteworthy taxa whIch decreased In densIty 
between the two study years In the originally flooded basins 
Included ceratopogonlds of the P~lpomy!a complex. These 
predaceous biting-midge larvae may have been unable to compete for 
food with the rising populations of two other predators, Chaoborus 
4-7 
gunctlpennts and Procladlus. 
Four of the five most abundant taxa present In the newly 
flooded basins In 1981 CPseudoch!rooomus, Dfcrotendlpes, 
Chaobocus punctfpenn!s, and Palpomyla complex) were absent from 
the list of the ten most abundant taxa In 1982 (Table 4-3). Larvae 
of Pseudocbfronomus, Dlccotendlpes, and the Palpomyfa complex 
are often associated with aquatic macrophytes or perlphyton growing 
upon macrophytes ( Saether 1977, Coffman 1978, SImpson and Bode 
1980). Populations of these taxa may have declined due to the 
disappearance (decomposition) of the substrate provided by 
terrestrial plants and stubble present on the old field portion of 
the basin prior to lake fill. The rapidly expanding 
C!adotanytarsys population may also have displaced the former 
domInants by more etf I c I ent I y competing tor ava I I ab I e space. The 
~ pynctlpenn!s population may have dec! !ned due to the decrease 
of preferred food organisms (zooplankters) associated with the 
aforementioned decaying vegetation. Dominant taxa whose 
populations Increased significantly from 1981 to 1982 in the 
recently flooded basins of the pond Included Cladotanytarsus, 
Pacana!s ~~ Polypedtlum, and Pacatend!pes (Table 4-3). 
TRANSECT EFFECTS 
One-way analysis of variance revealed a significantly larger 
population of Cblconomys at Transect 1 than at any other transect 
In 1982. No other significant differences among 1982 transect 
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means of taxa dens I tl es or IndIces of communIty structure were 
detected. 
The taxonomic make-up of transects 1, 2, and 3 during 1982 was 
quite similar. Parana!s frlcf, Chaoborys pynct!penn!s, and 
Cladotanytarsys dominated all three locations; no other taxon 
accounted for more than 9.6% of the total community density at any 
of the three transects (Table 4-6). Transect 4 differed slightly 
from the other transects In that~ pynctlpennfs was not among 
the three most abundant taxa and accounted for only 5% of the total 
assemblage. The lack of a profunda! zone at this location explains 
the depressed Chaoborys density. 
T-tests between annua I mean densItIes of each transect 
detected significant Increases In total macrolnvertebrates at 
transects 1, 2, and 3 from 1981 to 1982. The mean number of taxa 
per sample site also Increased significantly at alI transects 
during the same period. Species diversity and evenness remained 
statistically unchanged at all four sampling locations from 1981 
to 1982, with the exception of a significant decrease In diversity 
at Transect 2 <Table 4-4). 
Dominant taxa Increasing significantly in abundance from 1981 
to 1982 Included total Ollgochaeta at transects 1, 2, and 4; total 
Chlronomidae at transects 1 and 2; C!adQtanytarsys at transects 
and 3; and Proc!adlys at transects 2, 3, and 4 <Table 4-6). 
Results of the Initial 2 years of the Braidwood pond benthic 
Invest I gat I on IndIcate the deve I opment of two d I st I net communIty 
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types within the pond--a profunda! community associated with the 
original strlpmlne basins present prior to construction of the 
cooling pond and a I lttoral community associated with the shallow~ 
more recently inundated areas. Benthic community composition and 
density within the strlpmlne basins wll I probably remain reasonably 
stab I e, but the communIty of the new bas Ins may t I uctuate great I y 
In constItutIon and abundance for sever a I years as a deposIt I ona I 
layer develops on the pond botTom. Diversity index values are 
typical tor those of a relatively new reservoir; evenness Indices 
Indicate a fairly strong dominance by a single or very small number 
ot species CEaranals frlc[ In the strlpmlne basins and 
C!adotanytarsys In the shallow basins). Mean total densities In 
Braidwood cooling pond during 1982 were much higher than those of 
several other central II I lnols reservoirs, but the rapid population 
growth whIch occurred from 1981 to 1982 In the pond may l eve I off 
or even begin to decline In the future as the carrying capacity of 




1 • Fifty-two macro Invertebrate taxa were co I I ected In both 1981 
and 1982 from the Braidwood cooling pond. The overall benthic 
community was dominated by 01 lgochaeta, Chlronomidae, and 
Chaoborldae each year. 
2. Benthic population densities per sample site ranged from 84 to 
12,222 during 1982. The mean total density of 2,467 was a 
statistically significant Increase over the 1981 mean total of 
943, and Is substantially greater than the mean densities recorded 
for lakes Coffeen, Sangchrls, and Shelbyville. 
3. As In 1981, two distinct benthic community types were present 
In the pond--a profunda! community In the strlpmlne basins 
dominated by Paranals ~. Chaoborus ounctjpennjs, Chjronomus, 
and Proclad!ys, and, in the most recently flooded areas, a 
littoral community dominated by Cladotanytarsus, .E... fr!c!, 
Po!ypedi!ym, and Paratendipes. 
4. Calculated values for indices of diversity and evenness were 
I nd I cat I ve of the strong domInatIon by a sIng I e taxon In both of 
the community types present In the pond. Both Parana j s ~ and 
Cladotanytarsys overwhelmingly predominated their respective 
communities. 
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5. SignIfIcant I ncr eases in mean tota I macro Invertebrates and 
mean number of taxa per samp I e occurred In both bas In types from 
1981 to 1982. Taxonomic composition of the strlpmlne basin 
communities remained relatively stable except for the dramatic 
increase In the Parana!s ~ population. Four of the five most 
abundant taxa In the newly flooded areas of 1981 were absent from 
the I ist of the ten most abundant I lttoral taxa of 1982. 
6. One-way ana lyses of varl ance between transect means of taxa 
densities and community indices detected only one significant 
difference (In Cblronomus densities> In 1982. T-tests between 
transect means of yearly taxa densities revealed significant 
Increases in numbers for several species. 
7. Benthic community composition and density within the original 
stripmlne basin will probably remain fairly constant In the 
future; however 1 composition and abundance of the community of 
the more recently flooded areas may fluctuate for some time as a 
depositional layer develops upon the pond bottom. 
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ToLle 4-1. Mean density (no./mll and percent composition of major taxonomic groups collected from Braidwood cooling pond during 
1981 and 19!!2. 
------~-----~----·--·------~-~--·----------
______________________ _l _______ 
Entire laf..e S1rlpmlnu basin Newly flooded basin 
------------·---------------1982 1981 1982 981 1982 
------ -----· ------Mean Mean ~lean Mean Mean Mean 
no./m2 
' 




no./m2 '/. no./m2 J 
--~~---------- ----------------- --------
Ml1Joc ~ 
Tublficldoe 20 2.1 76 3.2 Tublflcldae 42 4.5 34 1.3 Tublflcldae I 0.1 112 4.9 
Naldidae 52 5.6 6:n 25.7 Naldldae 38 4 .I 1,001 37.4 Naldld11e 64 6.6 645 26.2 
fnchytrl:leldae 14 1.5 5 0.2 Enchytraoldae 0 0 6 0.2 Encllytraeldae 26 2.6 5 0.2 
Pelecypoda I 0.1 0 0 Polucypoda 2 0.2 0 0 Pelecypoda 0 0 0 0 
Gastropoda 18 1.9 2 0.1 Gastropoda 5 0.5 0 0 Ga!>tropode~ 0 0 3 0.1 
Caa!ildae 13 1.4 59 2.4 Caenldae 9 1.0 70 2.6 Caenl dae 12 1.3 51 2.2 
Ephun .. w I dae II 1.2 17 0.7 Ephemer I dae 21 2.3 27 1.0 Ephemerldae 3 0.3 10 0.4 
CliaoLoridae 197 21.1 257 10.4 Cioaobor·l dae 358 38.5 516 19.2 Cllooboridae 59 6.3 46 2.0 
Ceratopogonldae 72 7.7 44 1.8 Ceraiopogonlda<l 94 10.1 53 2.0 Ceratopogonldae 54 5.6 35 1.5 
Chlronomldae 524 56.1 I, 180 4'1.6 Chlronomldaa 312 33.5 958 35.7 Ch lronoml dae 704 75.1 ',362 59.5 
Others 12 1.3 192 7.8 Others 50 5.3 17 0.6 Others 15 1.5 22 1.0 
Total lnvcrlt.Lrate~ 934 100 2,467 100 Total Invertebrates 931 100 2,662 100 Total Invertebrates 936 100 2,291 100 
-~---~---~-~---~-~~--~-------------------------~--~-----------------~-~----~------------·-------------------
Table 4-2. Elenthlc n•acrolnv~;rtebrates collected from Braidwood cool log pond during 1982, with mean deo:.lty I no. /r112 l, 
percent COOi!JOSiflon, areas of occur ronco, and density means significantly dl tlereot IT-te~t; <0.05) frOBI 1981 donotod. 
------~~----·-------- --·--------~-------·-------~-------
Muan density Station Means 
Percent Old Nt~w significantly 
Taxa July 1982 composition basins basin 4 dlt lorent 
-------" ------- ----------------Ann~;llda 
Ollgochaeta I total) 1,392 411 902 36.6 )( X )( )( X X t 
Tublflcldue 
Au.l-'Uic:Hu~ ~~.llll 77 42 59 2.4 X X X X X X 
UJilllililr:llu:. .!Jie'Llls I 0 1 • X X 
L .k!..ill/.ilUHld illlJ.L5 20 0 10 0.4 X X )( X X 
L hlt1Jmlll~te.cl 12 0 6 0.2 X X X X )( 
I.uJtl f~ ill!! lJj&l 3 1 2 0.1 X )( 
Naldldae 86 28 57 2.3 X X )( X X )( t 
!ltitiitQ9illllL .I!Lalllul.uu.:. I 0 I • X X l&a.l sp. I 0 1 • X X 
""" 
Q. J1J u.U..t1.ia 12 2 1 0.3 X )( X X X X 
I tl.a.l:i sp. 8 I 5 0.2 X X X X 
....... H. .kQIIWllilll :o 158 3 80 3.2 X X X X X X t m HL Jl.ilLJl<t LIJ.i 54 13 :n 1.3 X X X X X 
.tl~ .V.M.lilb.l.U~ 2 0 I X X X 
fMilllill.li jLJ.l;l 840 50 445 18.0 X X X X X X t 
.Si¥JM.Jil Jm;j,[.s.trJ.:; 6 0 3 0.1 X X 
Enchytraeldae 8 2 5 0.2 )( X X X X 
Mollusca 
Gastropoda 





.C~ll.:i "fl· 91 22 59 2.4 X X X X X X t 
Tal>Je 4-2 lcont I nueu). 
---~---·~---~---~-~----------------------~------------~-------------~·-~-------
Mean dens Tty Station Means 
Percent Old New 
-----· 
significantly 
Taxa II July 1982 composition basins basin 2 :5 4 different 
------------- -------------------------
E pt. e:mur I dae 




.bud . .il sp. 0 X X 
Tr·lchoptera 
Hydroptllldae 0 X X 
+;. lit.£1r.CIULLa 0 • X X I 
t::j Or.ih.Qi.J:Jctl.J.ll 0 • X X 
teptocerldue 
~1.1.:; 2 0 X X X 
Polycentropodldae 
fuh'£!W1LQll.IL:i &.!JW:!.\!1:l 2 3 :.s o. I X X X X 
Megalopterd 
Slalldae 
iLiilb 0 2 • X X 
Olptora 
ChooLorldue 
.CtwQbQc U!i 1! U!l!;illi.Jillllh 400 114 257 10.4 X X X X X X 
C<>ratopugonldae 
.!&JJ.s;Qi!kii I 0 I X X 
~¥ll!.Z.II.i1 0 3 2 0.1 X X X X X 
f'.ilj i!Qlll)ll.ll comp I ex 69 14 41 1.7 X X X X X X 
Chlronomid<Je (1ot.:d) 1,487 !174 1,180 47.8 X X X X X X t 
Tanypotlln<Je 
fLt.di.llJ.1l:Ju;dSI sp. 2 5 4 0.2 X X X X X 
CruU !:.d.llll'llU!!i sp. 12 2 7 0.:5 X X X 
ft:.Q~J alllll!i sp. 176 93 135 5.5 X X X X X X t 
Tabla 4-2 (continued). 
--~,-----,---~------~--------------,---------------------------------------------
M.;an dun!>l ty Station M.;ans 
--------~---
Percent Old Now _____ , slgnl flcorrlly 
T<Jxa April July 1982 compo~ltlon basins basin 2 3 4 dlft<orent 
---------------------~-
o.-tt.oc!<!dllnau 4 I 3 0.1 X X X 
i&Q'nQlliWLil ~p • 0 I 1 * X X !d:J~ .:.~till group 1 0 I * X X fl!Qh;ru;J~!~ sp. 0 2 1 X X 
~tilt iwlllli sp. 68 2 35 1.4 X X X X X X t 




!;hlronomu~ sp. 176 16 96 3.9 X X X X X X t 
.p QJ~llllil sp. 29 12 20 0.6 X X X X X t 
I !;r~~J:liliJ£QllQIIW:. sp. 29 34 32 1.3 X X X X X X t I-' 
00 i£>'~litrui1J<~ sp. 0 13 6 0.2 X X X X X 
llirrQ!~ruiJ ~ sp. 36 15 25 1.0 X X X X X X 
~hlrJmQJ!lli:. sp. I 0 I X X 
l~ JlUld~n:. 2 0 I X X X 
ill¥JUQ1~1~ sp. 7 2 5 0.2 X X X X X t 
!!ru:nl~W ll s p. 3 13 8 0.3 X x X X X X t 
Ml£[9i;J:IJ r.oo.QoUts s p • 5 132 69 2.6 X X X X X X t 
P~r.<lctilr.Qrullllli~ sp. 4 I 3 0.1 X X X X 
1'Mlisall11~ sp. 265 I 133 5.4 X X X X X X t 
M~ruu!Hum sp. 123 163 143 5.8 X X X X X X t 
f.' :;&u!ll:!d.l.lD.UlQIDJ.L:i s p • 4 1 3 0.1 X X X X X X 
.:i1k12dllruMmu:. s p • 3 2 3 0.1 X X X X X 
lanytarslnl 2 2 2 0.1 X X X X X 
~LiH.I2i~JaC.:ilt5 sp. 397 267 332 13.5 X x x x X X t 
fQr~Lin¥-L.lr~l.l:i sp. 12 3 7 0.3 x X X x X 
lilll>'t'lLS.J.L:ii sp. 23 38 30 1.2 X X x x x X t 
--------
• dtnutus less than O.IJ compos I 't I on 
X denotes taxon present 
t dt>uoles 1982 ll!tlall duns! ty significantly greater- than 1981 mean 
- donolt~s 1982 mo.;an density sign I tlcantly less I han 1981 mean 
Table 4-3. Muan density (no./m2J and p<>rcent composition of 1he 1tm most abundant genera and species collected fn~11 




I • {dtj;toborus j)!l.ll!;iJJU1!lll1S 197 
2. CJ~Jl!llilfl¥lii.CSJ.I.S 105 
3 • b1J J)Q11\¥1~ camp I ex 72 
4. f':ifi!.Uiu~hJf.QilQlllliS 71 
5. IH.~.;~J~s 50 
6. fui~Jl~iJUIIl 42 
7. &c:>r!.!irull~ 20 
6. J!itLQ .l1J.gJ1gjg 20 
9. ru~ t9 
10. f'ill:ilind~s 14 
I • 'fiD:llllid.li iLl.ct 44 5 
2. •C.Lul&tii111¥1M.as. 332 
3. ~Ji.li lillnctl~Wlis 257 
4. 'fuh.IHH.JIJ il1ll 143 
5.•~Whts 135 
6. •E.aUUlillJ:IJ~ 133 
7 • •!dJ.J CilllQIIIUS 96 
6. "Ml~L.Q&hJLQllQlruJS 69 
9. "eillJ2QJ!l¥111 comp I ex 41 
























1. Cbaoborus !UJ!!Cih>tmoJs 356 
2. f.ill~Ll camp I ex 94 
3. fu1~!.11lwn 50 
4 • .cJ~!I2i.dll¥.i . dLS~ 46 
5. f'.ru: . .dlliill.IIIP!l.S 29 
6. Iuhlislli .ill.tl.ll.sali 26 
7.~1!n..l.ll 21 
6. fi~Jj;t!.I.J..u.s 16 
9. fur.tttl.lds 1cJ.>;.J 14 
10. ChJC.Qlli!ffil.l!i 12 
l 0. Cl:.y.J1.1QdliLQllQI!lilli 12 
I. f'il!:iill.li!i 1IJ.~:;.l 609 
2. .!d.t~.U.S J;!lUltll~ 5 I 6 
3.·~J..a!.l.l..u.s 192 
4. •Cb I COOQJJW!i 150 
5 • fu11islrull1Bl.S 130 
6. .kJ.d.llQt All¥ Llr:.sus 97 
7. f'.2.l~.!!.!ll1Wll 64 
6 •• .Cil<::nJ..s 7 0 
9. ".MJJ.:C.QdULQDQIIIIUi 64 






















Newly flooded basin 
Mean 
no./m2 % 









I . I 
2. ~ltlrc[l.QJJlJ.I..Ji 125 
3. D(croteo~ 85 
4. Cbaobor us {.Uilltll~nnl.s 59 
5. fj;tJILQID¥J.ll complex 53 
6. M~~lum 35 
7 • llii!:.Q .lit~ !.i.Qll 3 3 
6. !dl~.mus 25 
9. E.ll.urt~r...sus 22 
1 o • Llnyj.ar.:;.us 1 o 
t.·~~tj;tnvtar~u~ 
2 • • f.ilc..arulis 1r.l.ct 
3.*~!.1.1-l.Wll 
4.*Pj;tra1endllJ.lti 
5. 1mb kQIIJIIillll!.s 
6 . A!il.Q.Jltll us !tlUJ.lill 
7. 11~Jilil.l~ 
6. •MI.~.l:QflQ.IIlU.li 
9. H.i:tJ..s ~~Us 
















Table 4-4. Yearly overall, basin, and station means of selected elements 
of community structure. 
Total Number of 
macrolnvertebrates taxa/site Diversity Evenness 
1281 
Overall *943(± 98) *4.58 1.83 *2.51 
Old basin *936(±141) *4.56 1.68 *2.26 
New basin *950(±136) *4.60 1.96 *2.73 
Station 1 *1,270(±205) *5.00 1.45 2.44 
Station 2 *674(±117) *4.44 *2.18 2.80 
Station 3 *815(±166) *4.35 1.80 2.70 
Station 4 987(±244) *4.50 1.92 2.14 
1282. 
Overall *2,467(±267) *8.21 I. 73 *1.24 
Old basin *2, 682(±451 ) *8.42 1.64 *I. 14 
New basin *2,291 (±317) *8.04 1.80 *1.33 
Station 1 *2,976(±625) *8.45 I. 78 1.07 
Station 2 *2,780(±653) *8.55 *1.56 1.25 
Station 3 *2,371 (±428) *7.70 1.62 1.28 
Station 4 1, 741 (±370) *8.15 1.95 1.38 




Table 4-5. Taxa and Indices which, during 1982, had significant 
differences (T-test;a <0.05) between means of former strlpmlne basins and newly 
flooded areas and/or significant Pearson correlations with depth. 
T-tests Pearson correlations 
Old basin New basin Correlation 
Taxon/Index mean mean coeft I cl ant a 
~ .illsl.i.gll 10.50 3.82 ns 0.2068 0.033 
&~ spp. 7.00 2.86 OS 0.1876 0.048 
Na- var I ab II 12 2.33 o.oo ns 0.2372 0.017 
Hexageola 26.83 9.55 0.037 -0.0764 OS 
.Chaoborus puoct I penn Is 515.67 45.82 0.014 0.3582 0.001 
ECQ~I'-ldlus 192.50 87.82 0.049 0.2207 0.025 
Cbf[Q[]QIDUS 150.50 51.55 0.040 0.4185 0.001 
CladQPS21ma 37.33 6.68 OS 0.2203 0.025 
C[~ptQ~bf[Q[]QIDUS 23.33 38.18 OS -0.2869 0.005 
DlcmteDdlpes 18.67 30.55 OS -0.2349 0.018 
~1¥Jllllllliun 84.00 190.91 OS -0.2836 0.005 
CladQtanyta[sus 96.83 524.05 0.001 -0.3697 0.001 
J.gn~icl[SU~ 22.17 37.23 OS -0.2536 0.012 
Diversity 1.64 1.80 OS -0.2152 0.028 
Evenness 1.14 1.33 OS 0.0060 OS 
Number of taxa 8.42 8.05 OS -0.1368 OS 
Total Invertebrates 2,682 2,291 OS 0.0560 OS 
OS not significant 
T"ble 4-6. M.>an den~lty lno./..21 and percent compo~11loo of major taxono11lc group~ and hn 01oU abundant genera and specie~ <:oll~>cttld !rum each of 1he tour Lamp ling 
tr<IUStlCJs at tlraJJwood cooling pond during 1982. 
--------------· 
Tran>ecr I Tran>>ect 2 Trans<>ct 3 Transect 4 
-----~._........_....--·-~--------- ---------------Mean Mean Mean 
no./m2 J no .1m2 • no .1m2 J 
----~----·---------·---------------------·------~~-----
&J.w: ~~ 
lublllcl~"" 149 5.0 Tubltlcldn 76 2.1 lublllcldae 123 5.2 Tublllcldoe 48 2. 7 
Naldldall 665 22.1 Naldldae 937 33.1 N .. ldldae 537 22.6 Niildldae 390 21.6 
Enchytraeld"" 6 0.2 Enchy tr<>t~l dae 2 0.1 Enchytraeldt~e 10 0.4 Enchy tnael dae 2 0.1 
Cdt!ld dae 50 1.7 Caenldae~ 42 1.5 Caanldae 120 5 .I Caenl dae 25 1.4 
Ephuniirl dae 11 0.6 Eph..nerldae n 0.5 Eph.,..erl dae 19 0.8 Eph.,....rldae 21 \.2 
Chaoborldde 347 I\. 7 Cl•<~obor I dae 110 6.1 Ch oobor I dae 420 11.1 Ch<wbor I dae 90 5.0 
c,ratopogonldae 38 1.3 Cera topogon I dae 19 0.1 Cera1opogonlda<> 61 2.6 Cerotopogonl dae 51 3.2 
..,. Chlronuoldde 1,672 56.2 Clllronoruldae 947 34.1 ChlronOOJid<le 981 41.4 ChI ronoru I dae 1,121 62.1 
I Olht~ro 32 I. I Oth.,rs 514 20.6 Otnars tOO 4.2 Others 50 2.6 
N lotdl 2,976 100 Total 2,760 tOO Total 2,171 100 Total 1,804 100 
N 
ll4! illll .tJIIUI 
I . £.1.1llll.UlllldltUOIGI 594 20.0 I • fll.l::iwlU ~ 1Lk.l 608 29.1 I. t:.h.llllllurllli fl.Wl~~ 420 11.1 I . fiarJillill:i .i.c..kl 260 t4.4 
2. ~lli 1!:W 452 15.2 2. tLAdotaoytarsuli 202 7.} 2. £.1.11do1llllU~ 275 11.6 2.~Jl;'.t.ilt:lill:i 256 14.2 
3 • !dl<l.QUQC.u.:. l!lll!dll!llllftl:i 349 I\. 7 3 • .cb.ll~ l!lll!dWl.!l.Jl.l~ 110 6.1 3. ~l:i 1Ll-'.l 260 11.0 3 • flu:.il 1llllJ1llu;.:i 244 n., 
4. fl2hllitl!U1.1.111 227 1.6 4. thlr.Qil.QIIlllli 153 5.5 4 • .liill:i -'l2!lllllUn1S 227 9.6 4.~~1.1.111 149 8.3 
5 • .Chtnm.QiltU.:i 169 6.4 5 . fr:J:&I JUU.u.:i 124 4.5 5 . fr ~ltilJ.t!i 149 6.3 5 • fr.o.Ulll.u.:i Ill 6.2 
6. f~>ru.llllllllll.U n1 5.3 6. fAr.bfllru1JP.;~:i 103 3.7 6. &lhJUi!Ji.IJ.WD 128 5.4 6. th~~ l!lllldJjUijlllj li 90 5.0 
7. f'rQ.I:lAdlu:o 155 5.2 7.MI.~:r~~ 94 }.4 7. t~.o.b 120 5.1 7. &il plll:JI.Uli 86 4.8 
8. .t.u1Jll1l:.IJ Uli Ill \llllltl 149 5.0 a. fuhS~.!uiJJ.IIlll 67 2.4 8. MI~J.I>Jl~ 86 3.6 8. fl:l.C.iUIJ.IItl.t.rJ.II.ll.ll 80 4.4 
9. &l.s Q;dlllllllllh 59 2.0 9. Cialw..l.s 42 1.5 9. flll~.il c< .. plax 57 2.4 9. Mlcrocblrooomu:; 57 3.2 
10. Ci!llll.l~ 50 1.1 10. LJ..mru<ilr:U~t:~ ~rJU!.Lillu:;. 34 1.2 10 • .cr~~ll.QiltJ.t.:i 38 \.6 10. I'.U~.II complex 55 3.0 
10. 1.ill!¥1.AU!t:i 34 1.2 
-·-~------~----~---------------------~-~---
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.ABSTRACT 
The fishes of Braidwood Cool fng Pond were sampled in 
August/September 1982 with e! ectrof ish i ng, se r ne, and g r II nets. 
Three standing crop surveys were a I so conducted In coves at the 
study site. Twenty-three species and two hybrids, representing ten 
fam i! I es of f l shes, were co! I ectad in 1982. Based on the percent 
of total biomass of fish co! I ectad by el ectrof Ish i ng, seine, and 
g i I I net, the catch was dominated by g l zz ard shad (30. 5%), 
largemouth bass <27.1%), and carp (17.2%>. Numerically, bluegill 
(29.7%>, gizzard shad <21.0%), brook silverside (13.8%>, sand 
shiner (11.5%>, largemouth bass <6.99%>, and carp (5.7%) were the 
important fishes. Total biomass of the catch increased over 1981, 
notable by a farge net loss of carp biomass coupled with 
substantial increases In the biomass of gizzard shad, largemouth 
bass, and wa II eye. One-way analysis of variance showed no 
dIfferences between stat! ons in 1982 for biomass or abundance of 
the catch. Two-way ana I ys is of varIance of 1981 and 1982 data 
showed no differences by year; however, by abundance, station 
effects were noted. Lakewide averages of 5004 flsh/ha and 158.48 
kg/ ha were found for coves In 1982. There were substantial 
dIfferences in abundance and biomass between coves, ref I ect f ng the 
physical properties of the areas. Abundance and biomass of fishes 
decreased 12% and 45%, respectively, from 1981 totals. Relative 
biomass percentages from the standing crop surveys were similar to 
those from unit effort sampling except for largemouth bass and 
carp. 81 ases inherent in each samp I i ng method, as we! I as 
differences in habitats sampled, are responsible for the 
lv 
dissimilarities. Coves did not incorporate any rlprap which was a 
premier habitat type for largemouth bass in other sampling areas. 
The high sulfate levels of Braidwood Cooling Pond are probably not 
beneificial to the production of an optimum sport fishery as 
defined by Jenkins ( 1980). However, the I argemouth bass fishery is 
developing rapidly, as indicated by an increase in the PSD value 
between 1981 and 1982. The b I ueg i I I, channe I catfish, wa II eye, and 
tiger muskellunge fisheries appear to be maturing gradually. 
v 
INTRODUCTION 
The fIshes of BraIdwood Coo I 1 ng Pond were studIed 1 n 1982 to 
document the status of that resource during the pond's second year 
of development. The primary objectives of this year's study were 
to establIsh species composition and relative abundance of fishes, 
and to IdentIfy changes between these f f nd I ngs and those of 1981 • 
The fishery was enhanced in 1982 with stockings of threadfln shad 
CDorosoma pretense) and tiger muskel I unge (~ masgyfnongy X .f. 
luc!ys). The results of the Illinois Natural History Survey 
fisheries Investigations of Braidwood Cooling Pond during 
August-September 1982 are contained herein. 
MATERIALS AND METHODS 
Braidwood Cooling Pond was sampled in September 1982 at four 
stations (Figure 5-1) with three methods to determine the species 
composition, relative abundance, and distribution of the fish 
community. These stations were divided into four substations 
desIgnated A-D, where A was the northwest area, 8 the northeast 
area, C the southwest area, and D the southeast area within a 
stat I on. One unit of samp I I ng effort was conducted at each 
substation where a unit of effort equalled the summed catch of 15 
minutes of daytime shoreline electroflshing, one seine haul, and 
one 24-hour g iII net set. These methods were se I ected to 
effectively sample different habi-:-ats ·11ithin each station, and were 
identical to those used in 1981 CSkel ly and Pescitel I i, 1981). 
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Shore! ine electroflshing was conducted for 1.5 minutes at each 
substation using a boat-mounted~ boom-type electrofisher which 
employed a 230-volt, 3-phase AC generator as a power source. The 
boat driver and two other persons captured stunned fish with 2.7 mm 
(0 • .5 inch) mesh dip nets. Upon the completion of each 1.5-minute 
electrofishlng period, fish were identified, measured, weighed, and 
released within the particular substation. Small fish were 
preserved and returned to the laboratory for measurement. Stations 
1, 2, 3, and 4 were el ectrof I shed on 7, 8, 9, and 10 September 
1982, respectively. Ancillary measurements taken at the time of 
electroflshing Included surface temperature, dissolved oxygen, pH, 
and conductivity <Appendix 5A). 
Seine samples were collected from within each substation where 
habitat permitted. For substations that were physically 
unseineable, seine stations were displaced to the nearest seineable 
natura I shore I I ne not inc I uded withIn another sub stat I on. Those 
substations composed entirely of riprap CTA, 18, 1C, 4A, and 4Cl 
and the one substation too deep to effectively seine C3Cl were 
displaced <Figure 5-1). A shore! ine distance of 1.5 meters (49 
feet) was seined using a 7.6.5 x 1.22 meter (2.5 x 4 feet) nylon 
seine with a 1.22 x 1.22 x 1.22 meter (4 x 4 x 4 feet) bag. The 
seine was constructed from King 4.76 mm (3/26 inch) square mesh. 
A I I sma I I fish co I I ected by seIne were preserved in 1 0 percent 
formalin and returned to the laboratory for analysis. Large fish 
were processed in the field and released. AI I stations were seined 
on 13 September 1982. 
Experimental gil I nets were set perpendicular to the shoreline 
within each substation and a I I owed to f! sh for 24 hours. Nets 
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consisted of a series of six 7.6 meter (25 feet> panels of 12.7, 
24.5, 31.8, 38.1, 50.8, and 63.5 mm bar measure mesh. All fish 
col fected were measured and weighed at the site. Gi I I nets were 
set at Stat ron s and 2 on 14 September and co I I ected on 1 5 
September 1982. Stations 3 and 4 were gill netted on 15-16 
September 1982. 
Each fish collected by electrofishing, seine, and gi i I net and 
its K factor Is I lsted in Appendix B. Diversity indices were 
computed for collections taken at each station. 
Distribution, biomass, and abundance of the total catch of 
fishes were analyzed statistically by a one-way analysis of 
variance with station as the main effect. Comparisons were made on 
a catch-per-unit-effort basis using ln(X+l) transformations of 
weight and densities. Data were transformed to stabilize the 
variances of treatment means. Two-way analysis of variance was 
used to analyze catches between 1981 and 1982 data having year and 
station as the rna In effects and inc I ud i ng the year/station 
Interaction. 
Fish were aged by examining scales taken from the left side of 
the fish below the lateral line at the posterior extent of the 
pectoral fIn. Sea I es were vIewed either direct I y under a 
dissecting microscope or from scale impressions on acetate slides. 
Otol lths from selected specimens were examined as a verification of 
age determination made from scales. 
Standing crop estimates were gathered from three coves in 
Braidwood Cooling Pond. The coves varied in size, shape, cover, 
and habitat. Cove 1 (0.79 ha}, located near Station 4 <Figure 
5-1), had a sandy substrate with I ittle aquatic vegetation. It had 
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no surrounding riparian vegetation and I ittle cover from wind 
effects. Cove 2 CO.SO ha), located near Station 3, offered the 
greatest amount of aquatic vegetation and habitat, as well as 
surrounding fol I !age, of the three coves examined. Cove 3 (0.33 
ha), located near Station 2, had little aquatic vegetation, but it 
did have some submerged structure in the form of dead trees. This 
cove's narrowness and high surrounding spoi !banks provided 
windbreak protection. Cove 1 was sampled 31 August to 2 September 
1 982; Cove 2, 23-25 August; and Cove 3, 3 0 August to 2 September 
1982. 
A block seine was secured across the mouth of each cove to act 
as a barrier to the movement of fish once the toxicant was 
administered. Potassium pennanganate was app I I ed to the outside 
perimeter of the block seine to prevent the migration of the active 
toxicant from the study area. Rotenone, at a rate approximating a 
1 ppm concentration, was applied and mixed within the cove. 
Collection of stressed fish tot lowed. These fish were identified, 
measured, and weighed. The rotenone was detoxified four hours 
later with potassium permanganate. Col lectlons of fishes continued 
for two to three days to insure complete recovery of specimens. 
8 I amass of fIshes co I t ected after +he first day of samp I i ng was 
calculated from length-weight relationships determined for fresh 
CDay 1) specimens. 
processing. 
Small specimens were preserved for I aboratory 
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RESULTS AND DISCUSSION 
General Catch Characteristics 
Twenty-one species representIng ten fam I I i es of fIshes were 
collected by electrofishlng, seine, and gill net from Braidwood 
Cooling Pond In 1982 <Table 5.1). Green sunfish X bl uegi II hybrids 
(Lepomls cyanellus X J.. macbrochlrus) and tiger muskellunge were 
also collected. Two species new to the collections were white 
sucker (Catostomus commersoni) and freshwater drum <Aplodlnotus 
grunnjens). Red shiner ( Notrop Is I ytrens j s) was not co II ected in 
1982. Johnny darter ( Etheostoma n i grum) and threadf In shad were 
collected only during the standing crop surveys. 
Total biomass <fran electrofishing, seine, and gill netl was 
dominated by three species; gizzard shad <Porosoma cepedjanum, 
30.5%), largemouth bass <M!cropterys sa!moldes, 27.1%), and carp 
(Cyprjoys carpio, 17.2$). Numerically. bluegill (Lepomis 
machcochirus, 29.7$), gizzard shad (21.0%), brook silverside 
(Labldesthes sicculus, 13.8%), sand shiner <Notropjs stramineus, 
11.5%l, largemouth bass (6.9%), and carp (5.7$) were the important 
fishes. 
Compared with 1981. a 16 kg increase in total biomass was 
found. ThIs figure is enhanced when the gaIn is in the form of a 
net toss of 32 kg of carp combined with increases of 21 kg of 
gizzard shad, 9 kg of I argemouth bass, and 4 kg of wa II eye 
(Stizostedjon yitreym). Densities were down from 1981 totals for 
most abundant species except bluegill and brook silverside. 
8 i omass per unit of effort (inc I udes a I l three methods) 
increased 1 kg/unit effort from 1981 to 12.9 kg/unit effort. 
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AdjusTment of ThIs fIgure TO uniTS of efforT comparab I e TO other 
studies shows that Braidwood Cooling Pond (34 kg/unit efforT) 
remains we I I behind the averages for sever a I other cenTra I I II i no Is 
lakes; Coffeen (45 kg/uniT efforT), Sangchrls (59 kg/unit efforT), 
and She I byv i I I e { 86 kg/uniT efforT) {Perry and Tranqu i I II 1 981 and 
Tranquil!! eT al. 1979a). AlThough maturing, Braidwood Cooling 
Pond is sTII I in its early developmental stages. 
The percent composition of I argemouTh bass increased in 1982 
to 27.1 percent, much higher than that figure in the oTher II llnols 
lakes; Coffeen (17.4%>, Sangchrfs (16.3%>, and Shelbyville (5.6%>. 
The r I prapped areas of Braidwood Pond are high qua I i Ty I argemouth 
bass habitaT. The sTanding crop surveys of coves noT incorporating 
rlprap habitaT shows a substantially lower percent composiTion of 
largemouTh bass. 
DiversiTy increased as one progresses around the cooling loop 
from Stations 1 to 4. Values were 2.49, 2.70, 3.01, and 3.35, 
respecTively. StaTion 1-3 diversiTies were similar to those of 
1981; Station 4 diversiTy was greater due TO overall higher values 
at each sub staT I on and reduced variance between these va I ues 
compared to 1981. 
The one-way analysis of variance of total caTch per unit 
efforT comparing staTions in 1982 revealed no significant 
dIfferences between sites for eIther abundance or biomass <Tab I e 
5-2>. Two-way analysis of variance comparing the two years of daTa 
from Braidwood Cooling Pond showed significant differences only by 
staTion tor abundance of fish collected <Table 5-3). Biomass was 
not sign if r cant I y d i fferent by year or station. Numbers of fish 
collecTed at Stations 1 and 4 'Here similar and significantly 
greater than that found at Stat! on 3 CTab I e 5-4). Stat I on 2 was 
not significantly different from either Stations 4 or 3 by 
abundance, but significantly fewer fish were taken at Station 2 
than at Station 1. 
Standing Crop Suryeys 
Twenty-one species and two hybrid varieties representing ten 
famll ies were reported in the standing crop surveys of 1982. The 
lake-wide average for total biomass of fishes was 158.48 kg/ha 
<Table 5-5), while abundance numbered 5004 fish/ha CTable 5-6). 
Individual coves varied in both abundance and biomass, a reflection 
of either the physical characteristics of each or some competitive 
interactions <Carlander, 1955). 8 iomass and abundance was 77.64 
kg/ ha and 3342 f l sh/ ha for Cove 1 , 226.89 kg/ ha and 6086 f l sh/ ha 
for Cove 2, and 170.91 kg/ha and 5593 fish/ha for Cove 3. 
The two most numerous species were bl uegi I I and gizzard shad, 
comprising almost 65 percent of the lake-wide averages <Table 5-6). 
Carp, green sunfish, and sand shiner combined constituted another 
1 9 percent of the I ake-w I de average. Carp and gizzard shad 
together accounted for over 74 percent of I akew I de b i amass CTab I e 
5-5). Largemouth bass, bluegill, and black crappie (Pomoxis 
njgromacylatus) together provided an additional 14 percent. 
Variabi I ity In abundance between the individual coves existed 
for most species. Bluegil I, carp, and green sunfish were much more 
abundant In Coves 2 and 3 than In Cove 1. In contrast, sand 
shiner, bluntnose minnow, and brook sllverside were more abundant 
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in Cove 1 than in the others. Again, these variations are most 
I ikely due to habitat differences and competitive interactions. 
Var ratIons In b 1 omass percentages were basi ca I r y ref I ect r ons 
of the differences in abundance. Carp and black crappie had 
distinctly lower biomass percentages from Cove 1 than from Coves 2 
or 3. GIzzard shad and sand sh I nee showed a greater percentage 
biomass in Cove 1 than in Coves 2 or 3. Yellow bullhead (lctalurus 
natal !s) percentage by biomass was greater in Cove 2 than !n either 
of the other two. 
Relative biomass percentages from the standing crop surveys 
were similar to those from the unit effort sampling 
(electroflshing, seine, and gill net). Two major exceptions 
occurred. Largemouth bass biomass percentage in coves (6.9%) was 
far below that of unit effori" totals (27.1%). Conversely, carp 
exhibited a much larger biomass percentage in cove sampling (42.6%) 
vs. other techniques (17.3%). The same trend •was evident in 1981. 
The contrast l ng figures are most I ike I y a resu It of differences in 
habitats sampled and the biases inherent in each sampling method. 
Biomass and abundance decreased 12 and 45%, respectively, from 
1981 to 1982. In Cove 2, gizzard shad and largemouth bass 
increased in biomass while decreasing in abundance (Table S-7). 
This represeni"s a shift in age and size c I ass structure toward 
older, larger individuals. A similar, though less pronounced, 
trend was ev i deni" for sever a I other species. The oppos 1 te trend, 
an increase in abundance associated with a decrease in biomass, was 
evident in Cove i for green sunfish and brook silverslde. 
s-a 
Jenkins <1975) stated that an "average" reservoir for the 
mid-south was comprised of approximately one-third of Its total 
crop as sport fish (predators, omnivorous sunfish, catfishes, smal I 
crappie, and yellow perch). In 1981 , 21 • 9 percent of the tot a I 
crop were sport fIsh, whereas In 1 982, sport fish comprised 24.3 
percent of the tot a I crop. A I though the increase is not great, a 
positive trend has begun. 
Tota I standing crop of Braidwood Coo I i ng Pond In 1 982 was 
lower than that of 1981, and substantially lower than other 
Illinois lakes and midwestern reservoirs <Table 5-8>. Patriarche 
and Campbel I ( 1958) cone I uded that new bodies of water may take 
several years to reach an equi I ibrium and carrying capacity. 
Species-specific comparisons show that carp are we I I within the 
range of Illinois and midwestern waters. Gizzard shad biomass was 
similar to 1981, and still below average. Bluegill, green sunfish, 
and bu I I head b i amass a I I decreased s i nee 1 981 and are be I ow 
I I I i no Is and midwestern averages. Largemouth bass, which increased 
In biomass since 1981, was similar to other Illinois lakes, but 
stll I below the midwest average. 
Conductivity/Total Dissolved Sol Ids/Sulfates 
The conductfvty of Braidwood Cooling Pond ranged from 1130-1320 
umhos/cm during electrofishing col !actions in Braidwood Cooling Pond 
in September 1982 <Appendix 5A). This coral lary of total dissolved 
solids may inhibit effective electrofishing, should values continue 
to rise. In May, 1982, total dissolved solids averaged 832 mg/1, 
the greatest component of this being suI fate ( x = 508 mg/1) 
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(Commonwealth Edison Company, 1982). 
Whereas there is no recommended maximum sui fate concentration 
for the protection of aquatic I ife, there Is a 250 mg/1 value for 
domestic drinking water supplies (US EPA 1977) as well as general 
standards of 500 mg/ I suI fates and 1 000 mg/ I TOS < I I I i no is 
Pol Iutton Control Board 1970). The I I I lnols Pol lutlon Control 
Board ( 1 97 0) a I so states that TD S I eve I s of eff I uents sh a I I not be 
more than 750 mg/ I above background I eve Is and never higher than 
3500 mg/ l. In a study of the morphoedaph 1 c index of Ryder { 1965), 
it was stated that excess concentrations of ions like sui fate and 
chloride Inflate TOS totals and are essentially unrelated to fish 
yield CRyder et al. 1974). 
However, In reserve Irs, angIer harvests dec I i ned around a peak 
value of 390 mg/1 TDS (Jenkins and Morais 1971). Further analyses 
of reservoir data revealed that optimum sport fish crops occur in 
waters that meet three criteria: moderately hard waters nos, 
1 00-350 mg/ I), ionIc concentrations of carbonate-bicarbonate exceed 
those of sui fate-chloride, and the mean annual suspended sediment 
load of inf!owing streams is less than 2,000 mg/1 (Jenkins 1980). 
Braidwood Cooling Pond does not meet the first two criteria, nor, 
however, does Braidwood compare we I I, morpho I og i ca I I y, with 
reservoirs. Although Braidwood Cooling Pond is a unique body of 
water, some of the pr inc I pIes bet-,o~een it and reserve irs may be 
valid. 
In sulfate-dominated waters total standing crops of fishes 
were shown to be substantia I I y reduced over crops in waters 
characterized as carbonate-bicarbonate types (Jenkins 1967). The 
primary reduction in these standing crops was accounted for by a 
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great loss In clupe!d standing crop. 
greatly affected. At present, the 
Sport fishes were not as 
clupeids, primarily gizzard 
shad, are not nearly as abundant in Braidwood Cooling Pond as in 
other mIdwestern I akes <Tab I e S-8). It is not known whether this 
is an effect of high sulfates or merely a reflection of the young 
nature of the water body and its fish population. Coffeen Lake 
a I so had high suI fates ( 431 mg/ I, TDS = 853 mg/ I) ( Li ehr-Storck 
1981) and the gizzard shad was abundant <Table 5.8). As Indicated 
by the resu Its of the stand I ng crop surveys, I argemouth bass has 
increased slightly in Braidwood Cooling Pond, while gizzard shad 
has shown no change in biomass estimates. 
Both total dissolved sol Ids and sulfates appeared to be reduced 
in the areas near the Kankakee River inflow to Braidwood Cooling 
Pond after pond-fill in 1981 (Commonwealth Edison Company 1981). 
Although these areas have equll ibrated since that time <Commonwealth 
Edison Company 1982), it is expected that a continuous influx of 
Kankakee River water, lower in TDS levels than Braidwood Cooling 
Pond and very I ow In suI fates ( Ske I I y 1981), w i I I he I p moderate 
total sulfate levels in the pond. However, this may have no effect 
on the amount of sulfates released Internally from the pond complex. 
Given these points, the high sulfate levels of Braidwood 
Cooling Pond are probably not beneficial qualities for the 
production of an optimum sport fishery as defined by Jenkins 
( 1980) • 
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Individual Species Examinations 
Largemouth bass 
Largemouth bass mean lengths at specific ages in 
August/ September 1982 (Tab I e 5-9) showed good growth for a 
nonheated II linols lake <Carlander 1977, Joy and Tranquil II, 1979). 
Largemouth bass in Illinois cooling lakes, Coffeen and Sangchris, 
attain sf ightly larger sizes due to the extended growing season 
(Perry and Tranqullll 1981, Tranqullli et at. 1981). The 
length-frequency diagram (Figure 5-2) shows the apparent 
dIsappearance of the b imoda I i ty for I ast year 1 s young-of-the-year 
fishes (now age 1+, modal length, 200 mm), as well as a good 
distribution of size classes. 
Proportional Stock Density <PSO) calculated from the 
length-frequency distribution was 32 percent; more than twice that 
of the 1 981 samp I e. ThIs Indicates that an Increasing percentage 
of I argemouth bass are becomIng "qua I i ty size" fish <2:.300 mm). 
While this value remains below the 40-70 percent range for balanced 
bass populations <Anderson 1980), the trend Is certainly 
encouraging. The mean condition factor (KTU for largemouth bass 
was 1.30, an average value for II linols waters <Car!ander 1977). 
81 uegi II 
The primary mod a I I ength of the very abundant b I ueg i I I was 
80-90 mm (Figure 5-3). This is a 10 mm increase for th!s dominant 
group over last year; however, they lag behind what would be good 
size for age II+ fish, and remain a long way from the quality size 
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of 150 mm. Only 11 of the 979 fish collected were found to be 
greater than 150 mm, and the PSD was still very low (4%). Mean KTL 
was 1.42, on the low end of the average range for Illinois fish 
CCarlander 1977). 
Gizzard shad 
A I though fewer gIzzard shad were co I I acted in 1 982 than in 
1981, they are st i! I represented by a wide range of s lze c I asses 
CFigure 5-4). These smal I size classes and those also for bluegil I 
indicate that a good forage base exists for the piscivorous species 
of the pond. Mean KTL for gizzard shad was 0.86, a relatively low 
value for II llnols. 
Carp 
The 1979 year class, Age I I I+ fish, remains the focal point 
for carp In Braidwood Cooling Pond. The mod a I ! ength tor thIs 
group has advanced approximately 20 mm over the 1981 figure <Figure 
5-5). A I arge decrease in abundance of carp co I I ected in unit 
effort sampl lng, and therfore a tremendous loss of biomass, was 
real !zed in 1982 vs. 1981. A s lm i I ar trend was evIdent In the 
standing crop data. Mean condition factor was 1.20, a low value 
and I ess than that of 1981 , suggesting that competItIon for space 
or food mIght be res pons I b I e for the dec I i ne. No evidence of carp 
reproduction in 1982 was noticed. 
Channel catfish 
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Eighteen channel catfish ( lctalurus punctatus) were 
collected during the second year in Braidwood Cooling Pond; 12 from 
gil I net samples and 6 from cove rotenones. One fish was breeder 
size (474 mm), probably stocked by the II llnols Department of 
Conservation, and the others were 135-355 mm (seven were In the 
220-240 mm size class). The development of this aspect of the 
fishery remains a gradual process. 
Thread fin shad 
Stocked agaIn l n l 982 by the I I I I no is Department of 
Conservat l on, the threadf in shad were found on I y due i ng the 
standing crop surveys. Ten fish were found in widespread areas; 
five in Cove 2, four In Cove 3, and one in Cove 1. 
Wal I eye 
Thirteen age I+ wal !eye were taken in the pond in 1982. These 
fish, probably results from the 1981 stockings, measured 345-390 mm 
(X= 368 mm) exhibiting good growth for Ill lnofs wal !eyes (II I lnois 
Department of Conservation fish files>. At I but one of these were 
taken by gil 1 net. 
Tiger muskellunge 
Five tiger muskellunge, measuring 206 to 278 mm were from a 
group of either try or fingerlings stocked In 1982. The survival 
of fry and finger! I ng stockIngs has often been shown to be 
extremely poor (Stein et al. 1981). None of the 1981 stocked tiger 
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muskellunge were collected during this study. Noting the size of 
the fish recovered, further predation should not be a problem for 





The fishes of Braidwood Cooling Pond were sampled In 
August/September 1982 with electrofishing, seine, and gil I 
nets. Three standing crop surveys were also conducted in 
coves at the study site. 
2. Twenty-three species and two hybrids representing ten families 
of fishes were collected from the pond in 1982. Based on the 
percent of tot a I b i amass of fish co I I ected by e I ectrof ish i ng, 
seine, and gill net, the catch was dominated by gizzard shad 
C30.5%l, largemouth bass <27.1%), and carp (17.2%l. 
Numerically, bluegill <29.7%), gizzard shad <21.0%), brook 
silverslde (13.8%), sand shiner (11.5%), largemouth bass 
(6.9%), and carp (5.7%) were the important fishes. 
3. Total biomass of the catch increased over 1981, notable by a 
large net loss of carp biomass coupled with substantial 
increases in the biomass of gizzard shad, largemouth bass, and 
wall eye. 
4. One-way analysis of variance showed no differences between 
stations in 1982 for biomass or abundance of the catch by 
electrofishing, seine, and gi II net. 
5. Two-way analysis of variance of 1981 and 1982 data showed no 
differences by year; however, by abundance, station effects 
were noted. 
6. Lakewide averages of 5004 fish/ha and 158.48 kg/ha were found 
for coves In 1982. There were substantial d l fferences in 
abundance and biomass between coves, reflecting the physical 
properties of the areas. Abuandance and biomass of fishes 
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decreased 1.2 percent and 45 percent, respectively, from 1981 
totals. 
7. Relative biomass percentages from the standing crop surveys 
were s lm i I ar to those from unit effort samp II ng except for 
I argemouth bass and carp. 8 i ases inherent in each samp I I ng 
method, as well as differences In habitats sampled are 
responsible for those dissimilarities. Coves did not 
Incorporate any rlprap which was a premier habitat type for 
largemouth bass In other sampling areas. 
B. The high sulfate levels of Braidwood Cool lng Pond are probably 
not benet I cIa I to the product I on of an opt I mum sporty f lshery 
as defined by Jenkins (1980). 
9. The largemouth bass fishery Is developing rapldly 1 as 
1 nd I cated by the increase In the PSD va I ue between 1981 and 
198.2. The bluegill, channel catfish, walleye, and tiger 
musket lunge fisheries appear to be maturing gradually. 
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Figure 5-l. Fish sampling stations in Braidwood Coolinq Pond. 
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Figure 5-2. Length-frequency distribution for largemouth bass, Microoterus 
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Figure 5-3. Length-frequency distribution for bluegill, Lepomis macrochirus, collected in Braidwood 
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Fiqure 5-4. Length-frequency distribution for gizzard shad, Dorosoma 
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Figure 5-5. Length-frequency distribution for carp, Cyprinus caroio, 
collected in Braidwood Cooling Pond in September 1982. 
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Table 5-I. Total catch (by method) for each species collected from Braidwood Cool lng Pond during September 1982. 
-----~------------- ---·-----------
Electroflshlng Seining Gill Nets Total 
Species No. •No. Wt(gl %Wt No. • tlo. Wt(gl •wt No. •No. Wt(gl ~Wt No. ~No • Wt(gl •wt 
-·--- ------------~---- -----~-----
Gizzard shad 441 26.2 34492.05 31.1 26 2.6 269.89 23.9 227 36.1 28087.00 29.6 694 21.0 62848.94 30.5 
Grass pickerel II 0.7 1221.00 1.1 I 0. I 6. II 0.5 0 0.0 o.oo o.o 12 0.4 1227 .II 0.6 
Tl ger muske I I unge 0 0.0 o.oo 0.0 0 0.0 0,00 0.0 I 0.2 93.00 0.1 I o.o 93.00 0.0 
Carp 85 5. I 19813.00 17.9 0 0.0 0.00 0.0 103 16.4 15725.00 16.7 188 5.7 35538.00 17.2 
Golden shiner 3 0.2 67.00 0.1 0 0.0 0.00 0.0 0 0.0 0.00 0.0 3 0.1 67.00 0.0 
Sand shlnor 4 0.2 3.10 0.0 376 38.0 402.82 35.6 0 0.0 o.oo o.o 380 11.5 405.92 0.2 
Bluntnose minnow I 0.1 0.00 0.0 23 2.3 15.29 1.4 0 0.0 0.00 0.0 24 0.7 15.29 0.0 
Qui llllack 2 0.1 507.00 0.5 0 0.0 0,00 o.o 19 3.0 6295.00 6.7 21 0.6 6802.00 3.3 
lll White sucker 3 0.2 825.00 0.7 0 o.o 0.00 0.0 0 o.o 0.00 o.o 3 0.1 825.00 0.4 I 
N B I ack bu II head 22 1.3 1628.00 1.5 0 0.0 o.oo o.o 45 7.2 4298.00 4.6 67 2.0 5926.00 2.9 
(J'\ Yellow bullhead 7 0.4 280.00 0.3 0 0.0 0.00 0.0 14 2.2 1527.00 1.6 21 0.6 1807.00 0.9 
Channel catt Ish 0 o.o 0.00 0.0 0 0.0 0.00 0.0 12 1.9 2509.00 2.7 12 0.4 2509.00 1.2 
Blackstrlpe topmlnnow 0 0.0 0.00 o.o 2 0.2 1.04 0.1 0 0.0 o.oo 0.0 2 0.1 1.04 0.0 
Brook sll vers I de 3 0.2 0.00 0.0 453 45.8 203.49 18.0 0 0.0 0,00 o.o 456 13.8 203.49 0.1 
Green sunfish 83 4.9 3391.77 3.1 2 0.2 19.36 1.7 II 1.8 798.00 0.8 96 2.9 4209.13 2.0 
Bluegill 859 51.1 9357.93 8.4 98 9.9 133.22 11.8 22 3.5 671.00 0.7 979 29.7 10162.15 4.9 
Groen x bluegll I 
sunfish 14 0.8 314.00 0.3 0 0.0 0.00 0.0 I 0.2 74.00 0.1 15 0.5 3811.00 0.2 
largemouth bass 131 7.8 36969.00 33.3 7 0.7 32.65 2.9 90 14.3 18920.00 20.1 228 6.9 55921.65 27 .I 
Black crappie 6 0.4 1256.00 1.1 I 0.1 0.66 0.1 19 3.0 3807.00 4.0 26 0.8 5063.66 2.5 
White cr·apple I 0.1 80.00 0.1 I 0.1 45.83 4.1 35 5.6 3719.00 3.9 37 1.1 3844.83 1.9 
Yellow Perch 5 0.3 371.00 0.3 0 0.0 0.00 0.0 13 2.1 1773.00 1.9 18 0.5 2144.00 1.0 
Walleye I 0.1 360.00 0.3 0 o.o 0.00 0.0 12 1.9 5052.00 5.4 13 0.4 5412.00 2.6 
fl·eshwator dr-um 0 0.0 0.00 0.0 0 0.0 0.00 0.0 4 0.6 845.00 0.9 4 0.1 845.00 0.4 
-------------- ------- ---- ----
All species 1682 110935.85 990 1130.36 628 94193 .00 3300 206259.21 
-----------·-----
Table 5-2. One-way analysis of variance of the In CX + 1) abundance 
and biomass of fish captured per unit of sampling effort In Braidwood 
Cooling Pond during September 1982. 
~~ao SQuar:e:a El:t ~~:tbQd 
Source of variation df Biomass Abundance 
Station 3 0.2153 0.3225 
Error 12 0.2275 0.2289 
N 16 16 
Coefficient of Determination ~) o. 19 0.26 
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Table 5-3. Two-way analysis of variance of the In <X+ 1) abundance 
and biomass of ftsh captured per unit of sampling effort in Braidwood 
Cooling Pond during September 1981 and 1982. Asterisk indicates 
significance at P < 0.05. 
t:1~ao Sguaca:; B~ t:1~:tbc!l 
Source of variation df Biomass Abundance 
Year 0.1022 0.5782 
Statton 3 0.4589 0.8060* 
Year/Station 3 0.1407 0.0117 
Error 24 0.2507 0.2080 
N 32 32 
Coefficient of Determination (r2} 0.24 0.38 
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Table 5-4. Duncan's multiple range comparison of the In 
CX+f) abundance of fishes captured by each station from 
Braidwood Cooling Pond during September 1981 and 1982. Means 
underscored by the same line are not significantly different. 
STATION 










Table 5-5. Biomass (kilograms/hectare) of fishes collected In cove rotenone samples 
from Braidwood Cooling Pond during late summer 1982 <For location of coves 
see FIg • 5-1 > • 
Lake-wide average Cove 1 Cove 2 Cove 3 
ni = ~l !0.12 bal Ul.~Q bal ~0.:2:2 bal 
Spec les kg/ha % kg/ha % kg/ha % kg/ha % 
Carp 67.74 42.7 25.06 32.3 108.46 47.8 69.69 40.8 
Gizzard shad 50.37 31.7 37.42 48.2 61 .62 Z7 .2 52.06 30.5 
Largemouth bass 11 • 00 6.9 4.58 5.9 16.70 7.4 11.72 6.9 
B I ueg Ill 10.29 6.5 4.47 5.8 14.24 6.3 12.15 7. 1 
Black crappie 6.23 3.9 0.59 o.8 9.24 4. 1 8.85 5.2 
Green sunfish 3.15 2.0 0.75 1.0 3.34 1.5 5.36 3. 1 
Yellow bu II head 2.21 1. 4 0.20 0.3 5.46 2.4 0.97 0.6 
White crappie 2.15 1 .4 1.52 2.0 1. 70 0.7 3.24 1 • 9 
Qui! lback 1.17 0.7 0.66 o.8 2.85 1.7 
B I ack bu I I head 1.02 0.6 0.23 0.3 1 .56 0.7 1.27 0.7 
Grass pickerel 1.02 0.6 0.08 0. 1 2.90 1 • 2 0.09 <0. 1 
Hybrid Lepomls 0.69 0.4 0.10 0. 1 0.54 0.2 1. 42 0.8 
Ye I I ow perch 0.37 0.2 0.70 0.9 0.40 0.2 <0.01 <0. 1 
Golden shiner 0.31 0.2 0.01 <0.1 0.38 0.2 0.55 0.3 
Sand shiner 0.29 0.2 0.81 1.0 0.06 <0. 1 0.01 <0. 1 
Tiger muskellunge 0.25 0.2 0.24 0. 1 0.52 0.3 
Channel catfish 0.12 <0.1 0.25 0.3 0.12 <0. 1 
Bluntnose minnow 0.07 <0. 1 0.16 0.2 0.04 <0. 1 <0.01 <0. 1 
Brook silverslde 0.02 <0. 1 0.05 <0. 1 <0.01 <0.1 <0.01 <0. 1 
Threadfin shad 0.01 <0.1 <0.01 <0. 1 0.01 <0. 1 0.02 <0. 1 
Freshwater drum <0.01 <0.1 0.02 <0. 1 
Blackstrfpe 
topmlnnow <0.01 <0.1 <0.01 <0. 1 
Johnny darter <0.01 <0.1 <0.01 <0. 1 
--158.48 77.64 226.89 170.91 
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Table 5-6. Abundance <number/hectare) of fishes collected In cove rotenone samples 
from Braidwood Cooling Pond during late summer 1982 <For location of coves 
see Fig. 5-1). 
Lake-wide average Cove 1 Cove 2 Cove 3 
UJ = ~l (Q.Z2 bal (Q.5Q bii!l ,0 • .2~ bal 
Species No./ha % No./ha % No./ha % No./ha % 
Bl ueg iII 1638 32.7 785 23.5 2186 35.9 1942 34.7 
Gizzard shad 1594 31.8 1068 31.9 1996 32.8 1718 30.7 
Carp 423 8.4 142 4.2 624 10.3 503 9.0 
Green sunfish 281 5.6 59 1 • 8 244 4.0 539 9.6 
Sand shiner 249 5.0 666 19.9 70 1.2 12 0.2 
White crappie 192 3.8 30 0.9 116 1. 9 430 7.6 
Largemouth bass 146 2.9 108 3.2 184 3.0 145 2.6 
Bluntnose minnow 103 2.1 258 7.7 44 0.7 5 0. 1 
Ye II ow perch 94 1. 9 34 1 .a 244 4.0 3 <0. 1 
Black crappie 80 1.6 9 0.3 90 1.5 142 2.5 
Yellow bul !head 67 1.3 4 o. 1 170 2.8 27 0.5 
Brook sllverside 49 1. 0 135 4.0 8 0. 1 3 <0. 1 
Black bu II head 21 0.4 5 a. 1 20 0.3 39 0.7 
Hybrid Lepomls 20 0.4 5 0. 1 18 0.3 36 0.6 
Golden shiner 17 0.3 18 0.5 26 0.4 6 o. 1 
Threadfln shad a 0.2 1 <0. 1 TO 0.2 12 0.2 Qu II I back 5 <0. 1 5 a. 1 9 0.2 
Grass pickerel 5 <0. 1 3 <0. 1 24 0.4 3 <O.T 
Tiger muskellunge 4 <0. 1 2 <0. 1 9 0.2 
Channel ca-tfish 3 <0.1 6 0.2 3 <0.1 
Blackstripe 
topmlnnow 3 <0. 1 10 0.2 
Freshwater drum 2 <0.1 5 0. 1 
Johnny dar-ter <1 <0. 1 <1 <0. 1 






Table 5-7. Changes In biomass (kilograms/hectare) and abundance (number/hectare) of fishes collected 
In standing crop estimates from Braidwood Cooling Pond from 1981 to 1982. 
lake-wide average Cove 1 Cove 2 Cove 3 
<N = 3) (.79 ha) (.50ha) (.33 ha) 
Species Kg/ha No./ha Kg/ha No./ha Kg/ha No./ha Kg/ha No./ha 
Carp -21.20 -89 -14.97 -29 +0.57 -103 -49.20 -137 
Gizzard shad -0.23 -2105 -7.46 -3526 +27.56 -1246 -20.81 -1542 
largemouth bass +3.29 -150 -3.34 -214 +9.50 -192 +3.71 -45 
Bluegill -6.15 -401 +0.80 +366 -19.83 -2022 +0.57 +453 
Black crappie +4.67 -121 +0.41 +6 +7.12 -405 +6.48 +36 
Green sunfish -3.44 -495 -0.02 +22 -4.38 -586 -5.93 -921 
Yellow bullhead -0.19 -34 -0.44 -12 -0.10 -81 -0.05 -9 
White crappie +1 .64 -108 +1.40 +21 +0.70 -633 +2.99 +288 
Quill back +0.70 +4 +0.66 +5 -1.41 -2 +2.65 +9 
Black bullhead -t .66 -50 -0.65 -25 NC -16 -4.33 -109 
Grass pickerel +0.05 -16 -0.30 -2 +0.38 -35 +0.09 +3 
Hybrid ~Ls. +0.64 +17 +0. tO +5 +0.53 +16 +1 .27 +30 
Yellow perch +0.03 +82 +0.43 +23 -0.34 +220 +<0.01 +3 
Golden shiner -0.60 -53 -0.30 +7 -0.35 -67 -1.10 -100 
Sand shiner -0.40 -360 -1. 1 1 -1030 -0.04 -1 1 -0.05 -39 





Table 5-7. Changes In biomass (kilograms/hectare) and abundance (number/hectare) of fishes collected 
In standing crop estimates from Braidwood Cooling Pond from 1981 to 1982 (continued). 
lake-wide average Cove 1 Cove 2 Cove 3 
CN 
-
3) (. 79 ha) C .50 ha) C .33 ha) 
Species Kg/ha No./ha Kg/ha No./ha Kg/ha No./ha Kg/ha No./ha 
Channel catfIsh +0.06 -3 +0.24 +3 NC NC -0.06 -12 
Bluntnose minnow -0.08 -224 -0.28 -704 +0.03 +26 +<0.01 +6 
Brook sllverslde -0.01 +12 -0.01 +68 -0.02 -32 NC NC 
Threadfln shad -0.02 +2 -0.01 -3 -0.02 NC -0.01 +9 
Freshwater drum +<0.01 +2 NC NC NC NC +0.02 +6 
Blackstrlpe 
topmlnnow NC -2 NC NC NC -6 NC NC 
Johnny darter NC NC +<0.01 +<1 -<0.01 -2 NC NC 
Red shiner -0.01 -3 -<0.01 -1 -<0.01 -2 -0.02 -6 
Total -22.38 -4109 -24.91 -5044 +20.13 -5189 -63.06 -2086 
Table 5-8. Standing crop biomass estimates Ckg/ha) comparing Braidwood Cooling Pond 
(1981, 1982) to other II llnots and midwestern lakes. 
Braidwood Braidwood Coffeen1 Lake2 Lake2 Midwest ... 
Pond Pond Lake Sangchrls Shelbyville average 
Species ( 1982) ( 1981 ) 
Carp 67.7 88.9 13.9 27.0 70.8 81.4 
Gizzard shad 50.4 50.6 267.5 275.3 294.0 227.5 
Bluegill 10.3 16.4 52.1 22.8 22.7 46.9 
Green sunfish 3.2 6.6 10.6 2.7 0.3 11.6 
Largemouth bass 11.0 7.7 7.7 3.5 12.6 21.2 
Bullheads 3.2 5. 1 3.5 3.3 1.2 67.3 
(black & yellow) 
All species 158.5 180.9 437.8 360.9 449.6 444.0 
lPerry and Tranquil If 1981 
2Tranqull II et al. 1979b 
3Carlander 1955 
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Table 5-9. Ages of largemouth bass collected from Braidwood Cooling 



















76 - 163 
120 - 228 
211 - 322 
253 - 383 
*Specimens selected for age analysis were not necessarily representative 
of total length-frequency distribution of YOY fishes, and thus, may not 
reflect the true mean length for this age group. 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal 
units/liter) at four sampling stations In Braidwood Cooling Pond on 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982. 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal unlts/1 Iter) at tour sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
----------------------------------------------------------------------·---7------------------
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at tour sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
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PHYTOPLANKTON TN TH! EUPHOTIC ZONE 




CF. !1ESOSTTr.MA SPP. I.Ali'J'ERBOHN 
COIHASTIHI M SPIIA ERICUM NAGEl. I 
KifiCHNFHTFLI.A SPP. SCIIMIOJ.P. 
MONORilPflfOIIIH SPP. K0/1.-LF.GN. 
fl. CliNTCRTUM (TliOP!-'T TN ERl~El KOM.-u:r:N. 
"1. IRREGliLARr~ .(G .. M. SHJTII) 1<011.-LF.GN. 
M 0 N ~ 'R ~ PH I D I 1111 n I t-411 'I' II M ( ~A G t I. 1) K 011. -I.E G N • 
M. 'l 0 h 'l' II. F ( W. r. G. S. W FS T ) k 0 11.-L E G N .. 
SC: F Nf'f)gSMIJS OLllJI.A (Til R nno LAG ERII. 
5CENFEFSMUS QUAt~ICAQDA JThRPIN) DP DHEDisqoN 
CRrJCTGE:IHA T!~TRAPF:OIA (RtRCfiNEF!) WPST f. WFST 
CLOSTFPIUM SPP. hiTlSCA 
F.IIGI..P.NA SPP. F.HH .. 
riNCBJiYCN SFt=: •• EIIH. 
CIIRYSOCIHWI11JT.I"'A PARVliM LACKEY 
UNIOPNTIFIPn PRNNATPS 
APflAHOCAPSA SPP. NA~FLT 
APHANOCAP~A nvLTCATISSIMA WEST & WPST 
C F • C C Fl C1 S P II A E R IlP1 S P P • N A r; E LI 
nNJDFNTIFIFD CfiY~TOMON~tS 
CRYP'l'OMCUn NO. 1 (Chroomonaa spp. Hansglrg) 
IINTIH'NTJFIFr: AI,i;AL PI.AG.ELI.ATFS 
TO'rAJ. AI.GAR 









































12 6A q B 
12 fiACHl 
126B98 






























126 A 90 ]0{)694 
126098 
1ltWI) 101 
Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
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Appendix 2A-t. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cool lng Pond on 13 May, 15 July, and 23 September 1962 (continued). 
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Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May# 15 July# and 23 September 1962 (continued). 
------------------------------------------------------------------------------A PPENDII 1 BRAIDWOOD POND STATION=1 
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CHRYSOCHROHJJLINA PARVUH LACKEY 
UNIDENTifiED CENTRICS 
RHIZOSOLENIA RRIENSIS H. L. SHI1H 
UNIDENTIFIED PENNATF.S 
GYHHODINIUH SPP. STF.IN 
APHANOCAPSA DPLICATISSIHA W!ST f. WEST 
HERISHOPEOIA TF.NOISSIHA LEHH. 
OSCILLlTORIA LIHNETICA LEHH. 
LYNGBYA SPP. AGABDH 
LYNGBYl CONTORTA LEHH. 
ANABAENA SPP. DORY 
UNIDENTIFIED CRYPTOHONADS 
CRY PTOHONA D NO. 1 (ChroofllOoaa epp. Hansgirg) 
TOTAL ALGAE 
23 SEPTEMBER 1982 
r&LGAL UNITS/LITER) 










































































14 509 5111 
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Appendix 2A-t. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPENDIX 1 BRAIDWOOD POND STATION;2 
PfiYTOPLANKTON IN TilE EU PfiOTJC ZON! 
GR EEH COCCO IDS 
GREEN COLON! ES 
CJILAHYDOHONADS 
TAX: A 
HOIIORAPIIIDIUM SPP,. KOH.-I.EGN. 
H. COHTCRTOH (THURET IN BREB) KOM.-LEGN. 
H. JRREGOLARE fG. H. SMITH' kOH.-LEGH. 
MONORAPHIDIUK rHIUJTUH (NAGRLI) IWM.-LEGH. 
SCENEDESMUS BIJUGA fTU~PIN) LAGERH. 
SCBNBDESMUS DIMORPHdS !TOR~Iru KliTZ. 
SCENBDES"OS 001\DRICAOD, (TURPlN) DE DREBISSOH 
CRUCIGENIA TETR&PEDIA (KtRCHNER) WEST & WEST 
CLOSTERIUM SPP. NITZSC~ 
EUGLENA SPP. EHR. 
BIPL!GELLATED CHRYSOPHYTRS 
CHRYSOCH80MOLINA PARVUM LAC~EY 
GLBNOOINJOM 8UAOkiDEHS (STEIN) SCHILL!8 
APHANOCAPSA BttCAttSSI~A W!ST & WEST 
KERISMOPEDIA TENUISSIKA LEHK. 
LYNGAYA CONTORTA LEHM. 
!!IABA!NA SPP. DORY 
CD YPTOHONAD NO. 1 (Chroo1110naa spp. Jlansgirg) 
TOTAL ALGAE 
23 SEPTEMOER 1982 {ALGAL IIH ITS/LITER) 



































































Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at four sampling stations In 
Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPEHDII 1 BRAIDWOOD POND STATION;1 
PHYTOPLANKTON IN THE !OPHOTIC ZONE 
. TAlA 
GR I! Ul coccoros 
TETRAEDRON NUTICUM fA. BRAUN) HAHSGIRG 
HONORAPRIDIOH SP~. KOM.-LEGM. 
HOHORlPHJDIOH CABIBBUM HlHDAk 
H. COHTORTOM (TRORF.T IN 89EB) KOK.-LF.GH. 
M. IRREGULAR! (G. H. SMITH) ~OM.-LF.GM. 
KONORAPRIDIOH ~INUTUM 1RAGtLI1 KOM.-LEGH. SCENEDESHOS QUADRICAUD ~URPlH) DE BBEBISSON 
CRUCIGBNJA T2TB1PEDIA tKtRCHNER) VEST & WEST 
UNIPLAG!LLAT! CHISOPHY!ES 
BfPLlG!LLITEO CHBYSOPHYTBS 
CURYSOCHROHULINA PABVUM LACKBY 
RHIZOSOLEYIA BBIENSIS H. L. SMITH 
UNIDENTIFIED PftHNATES 
APHANOCAPSA DfllCATISSinA WfST & WFST 
LYNGeYA CONTORT! LEMH. 
UNIDENTIFlED CBYPTOMOHADS CRYPTOHON l\D NO. 1 (Cbroomonaa app. Hanagirg) 
UNIDENTifiED ALGAL FLAGELLATES 
TOTAl. !LGAF 
23 SRPTEHBEB 1982 
fALGAL UNITS/LITER) 































































Appendix 2A-1. Euphotic zone phytoplankton densities (algal units/liter) at tour sampling stations In 





BRAIDWOOD POND STATION;q 
PAYTOPL!HKTON IN THE £UPHOTIC ZONE 
TAXl 
gg:g::~nJgjg~ ~~toT~~"iN~~~ri, KO~.-LEGN. 
SCENEDESHUS QUADRICAUDA JTURPTNl DE BREBlSSON 
CROCIGENIA TlTRAPEDIA (KlRCHNER WEST £ WEST 
EUGLENA SPP. EHB. 
UNIFLAGELLATE CHYSOPHYT!S 
BIFLAGBLLAT~D CHRYSOPHYTES 
CfiRYSOCHROMULTNA PARVUH LACKEY 
UNIDENTIFIED CENTRICS 
UNIIENTIFIED PENhATFS CR YPTOMONAD NO,. 1 (Chroo..onaa app. llanagirg) 
UNID~NTIFIED ALGAL FLAGELLATES 
TOTAL ALGAE 
23 SEPTEHBER 1982 
t ALGAL UNITS/LITER) 
















































Appendix ZA-2. Euphotic zone phytoplankton densities (algal 
units/liter> by major group at four sampling stations in Braidwood 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982. 
APPJ~NDIX 2 EH HCWOOO PON[ S'l'A'riON=l 13 11AY l9B2 
PIIY'J'OPJ.AtiKTON IN '1111:'~ FliPIIO'J'IC ZONr: 
MAJO~ GROUPS R~P 1 
{ALGAL UNTTS/LITFR) 
R~P 2 RRP 3 MgAN 
c II UJH 0 P II Y T A 3997207 4601)051 42911670 
IHCJLLAR IOPIJY1'A 10 06 c111 190147 211 'l') 2U 
C Y AU 0 P !I Y 1 A 0 1522A 7614 
CBY FTOPIIY'rA 190147 126A<)0 1.50622 
CIIR YSOPf!Y'l' A 1268980 20(}3811 16111390 
'101 AI. ALGAE 61545S1 oq 290 n 7511 21B3 
Appendix 2A-2. Euphotic zone phytoplankton densities (algal 
units/liter} by major group at four sampling stations ln Braidwood 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1962. 
1\PPI~NlHX 2 E'HHI1WOOD PONt S'I'A'riON=l 1J HAY 191.12 
PIIY'I'OPJ.AIIK'fON IN 'Illr~ FtiPHO'I'IC ZONF: 
MAJOR GROUPS REP 1 
(AI.I.AL UNTTS/I.I'l'f~R) 
R~P 2 RRP 3 MKAN 
Cfll-OHOPfiYTA ]997207 4 6Uil0 51 4 2'1 116 70 
P.ACJLLARIOPIIYTA 180694 190147 2A '1!1 2U 
CYAUOP!IY'IA () 152 2A 7614 
CRYFTOPIIYTA 190347 126Aqo 15A622 
CIIRYSOPUYTA 1268980 ?. (Jl})tl 17 16fl1l9B 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at tour sampling 
stations In Braidwood Cooling Pond on 13 May. 15 July. and 23 September 1982 (continued). 
APPcNI}lX 2 URATDWOOO PONO STATTON=2 11 MAY 19A2 
P H Y 'T'O il LA N K T 0 N I N T H P. F II P tf 0 TIC Z 0 N E 
11!\.JOR GROll PS R f~P 1 
!ALGAL IJNITS/LTT~~R) 
RF.P .t. IH~P ] MF.AN 
CtlLOUOPilY'fA 2474511 31 O'l001 279 1756 
AACJI.LAHIOPIJYTA 1'lt)347 6341190 4 1 2111 A 
CYA NOPIIY'rA () () u 
CRYP'fOPHYTI\ 251796 14uJ47 22 2U71 
CIIHY~lnPflY'T'A 321'1897 )551143 lJ9fJS20 
·ro·r A 1. ALGAE (:598694 761lB79 7106206 
Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May# 15 July, and 23 September 1982 (continued). 
AP.PENDrX :! ARAIDWOOO PONC STATION=l 11 MAY 1902 
PfiYTOPI.ANKTON IN 'lliF. EUPHOTIC ZONF 
!1A,JOR r.;R OtiPS D PP 1 
(A LGAI. n NIT S/LI Tl'~R} 
REP 2 RF.P 3 M~AN 
Cll UlROfliiY'I'A 3070JA<; J 1724 50 3')21111'1 
I~ A C I L L A fl I 0 P II Y 'I' A 507592 so75n 50 759 2 
CYANCPIIY'IA 6Jq49 0 ] 1724 
CHYPTOPJIYTA 253196 444141 l4A969 
CIIHYSOPUYTA 7911121 67A<}041 7 160lH12 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
1\f'PFNDIX 2 HOAJDWOOD POND STATION=4 11 HAY 1982 
PHYTOPLANKTON IN THE EOPHCTIC ZONE 
MA,JOB GROIJPS RE[) 1 ,t A L G U II N. I 'J' S /I. I T g ll ) RRP ~ REP 3 MRAN 
CIILOROPIIYTA 1<}0]1170 161.96 74 177o572 
BACJJ lARlCPIIYTA 1268<1B 1903 47 l'i8622 
CYl\NOPIIYTA 0 IJ 0 
Cl!YPTOP.UYTA 88fl206 5711}41 729661 
CIIRYSOPUYTA 888286 AA8206 808286 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPHHIX 2 RRAT!lWOOO POND S'fA'l'ION=1 15 JlllY 190 2 
PIJV'fOPLANKTON IN THE ElJPtiOTIC ZONE 
l'IIA.lOii G ROIJ [lS R RP 1 ~HGI\1. IINI'rS/LTTEHt MEP " REP ' !1P.AN 
CIII.O RO fill Y'f A 4504879 27 28107 ]616591 
D~CTli.AfiiOPHY'lll 5075<) 2 Jnn 694 444141 
CY ANOPIHrA 6096179 2AOJ12l IPHH651 
CHYP'IOPIIYTI\ 25':1796 7613AA 507 592 
CfiUYSO£lliYTA 355] 14 2 551}]510 4568326 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at tour sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPENDIX 2 Bfli\IIlWOOil PONf. S'rATION=2 15 JIILY 1'Hl2 
PIIYTOPI.ANK'T'ON IN 'lliE fllPfJO'l'TC ZONF 
i1A.JOR GROUPS III·:P 1 
(ALGA[ lH.II'fSjLJTJ::H} 
REP 2 RP.P ] MEAN 
C:f!TGROPHYTA 171!4848 1205531 11175109 
BACILJ.A FTO J.lliY'I A 126098 0 6 141!9 
CYANOPHYTA 12A 6746 10151 A4 11'>0965 
CliY fJ TO P H Y'I A 251196 JB0694 ) 11245 
C'liiHSOPJIYTA 659A695 532<)715 5964205 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPENOJX 2 ARATDWOOO PON[ STAT[ON=1 15 JULY 1982 
PJIYTOPUNKTON IN 'fliP. F.llPIIO'l'TC 'lONE 
~A.JOR GROUPS RF!P 1 
-!A I.GA I. UNIT S/U 'rER) 
RFP ~ REP l M!!AN 
CIILOROPH'YTA 1015184 1176')72 1395117 A 
BACH LA lliOPtiY1A 3006914 1260 98 2'>371.}6 
CYANOPIIYTA 507592 6 ]114 so 571041 
C H Y I' 'TO P ll Y T A 38 06 94 0 19 0347 
CIIRYSOP!IYTA 6121472 911.}04 51 A755961 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at tour sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APP!-'WDIX 2 ORAIDWOOD PONr STATION=4 1~ JnLY 1982 
PifYTOPJ.ANKTON TN 'IHP. F.fiPfW'l'TC ZOtH 
rU.JO R GR 0 UPS R f'P 1 
{ALGAL IJNITS/LITP.H) 
REP 2 RF.:P 3 MEAN 
CJIIOROPHYTA 214 7611 1776572 20620(}2 
PAC IJ, LA R TOP II VT A 126098 761l AO 444141 
CY A !WPII Y'f A 1S22776 101<>184 126A900 
CHY P'l CPII YTA 0 0 0 
C IIH YSOP II V'l' A 2537960 2UJO]f)fl 22A4164 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at tour sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
----------------------------------------
APPENDIX 2 DBAJOWOOO POND STATION=1 21 SEPTEMBER 1962 
PHYTOPLANKTON IN THE !OPUOTIC ZONE fALGAL UMITS/LITEP) 
HAJOB GROUPS REP 1 REP 2 REP 3 l'tEAN 
-----------------------------------------------------------------' 
CHLOROPIIY'l'A 298 21 OJ 4 6952 26 3638664 
BACILLAIHOPHYTA 888286 253796 571041 
CYAHOPHV'l'A 9112186 3286656 6229421 
CRYPTOPHlTA 38 069Q 507592 444143 
CIHnSOPHYTA 3553142 2918654 3215898 






Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
-------------------------------------------------
APPENDIX 2 BRAIDWOOD POND STATION=2 
PHYTOPLANKTON IN THE EUPHOTIC ZONE 
HA.lOR GROUPS 
2J SEPTEHBER 1962 (ALGAL UNITS/LITER) 

























Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at tour sampling 
stations In Braidwood Cool lng Pond on 13 May, 15 July, and 23 September 1982 (continued). 
APPENDIX 2 DRAIDWOOD POND STATION=] 23 SEPTEnBRR 1982 
P HYTOP LA NKTOH IN THE Ell Pfl OTIC ZON! 
HA.lOR GROUPS 
(ALGAL UNITS/LITER, 
REP 1 REP 2 REP 3 . MEAN 
CHLOROPHITA 2855205 3426246 31110725 
BAC ILl A BIOPtiYTA 880286 888286 886286 
CY ANOPHY'tA 507592 101518 3011555 
CRYPTOP HYT A 253796 253796 253796 
CHRYSOPUYTA 190 34 70 2537960 2220715 




Appendix 2A-2. Euphotic zone phytoplankton densities (algal units/liter) by major group at four sampling 
stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 September 1982 (continued). 
-----------------------------------------------------------------------------------------
APPENDIX 2 BRAIDWOOD POND STATION=Q 23 SEPTEMBER 1982 
PRY TO PLANK1'0N IN TilE EUPHOTIC ZONE lA LGA L UNITS/LI TERJ 
MAJOR GROUPS REP 1 REP 2 REP l MEAN 
--------------------------------
----------------------' 
CHLOROPHYTA 1395878 1887608 1641743 
BACILLARIOPHYTA 63449 190310 126898 
CY ltiOPfiYTA 0 0 0 
CRYPTOPIIYT! 317245 126898 222071 
CHRYSOPHYTA 3362796 2982101 3172448 
'TOTAL ALGAE 5266266 5311652 5290059 
N 
..j:>. 
Appendix 2A-3. Temperature and dissolved oxygen profiles at 
four sampling stations In Braidwood Cooling Pond on 13 May, 15 July, 
and 23 September 1982. 
Appendix 2A-3. Temperature and dissolved oxygen profiles at four 
sampl lng stations In Braidwood Cooling Pond on 13 May, 15 July, and 23 
September 1982. 
I.img~c~:t!.IC~ t:! I ~~Q b:~!:l 02S:t!:;J~D 
Month Depth 2 3 4 2 3 4 
May o.o 19.5 19.4 20.6 20.0 9.0 7.7 7.6 7.6 
0.5 19.2 19.4 20.6 19.9 8.3 8. 1 7.4 7.8 
1 .o 19.2 19.4 20.5 19.9 8.4 8.1 7.5 8.0 
1.5 19.2 19.4 20.3 19.9 8.5 8.0 7.3 8.2 
2.0 19.4 19.8 19.8 8.0 6.0 8.2 
2.5 19.9 8.5 
3.0 19.9 7.9 
July o.o 24.8 25.0 25.0 25.1 8.8 8.8 8.6 9.0 
0.5 8.7 8.6 8.6 8.9 
1.0 8.7 8.6 8.6 8.9 
1 .5 8.5 8.7 8.5 8.9 
2.0 8.5 9. 1 
2.5 9.0 
3.0 9. 1 
3.5 9.2 
Sept. 0.0 16.2 16.7 16.6 16.5 9.3 9.0 9.3 8.9 
0.5 16.2 16.6 16.6 16.5 9.3 8.9 9.2 9.0 
1.0 16.2 16.6 16.6 16.5 9.3 8.9 9.2 9.0 
1 .5 16. 1 16.7 16.5 16.5 9.3 8.9 9.0 9.0 
2.0 16.5 9.0 
2.5 16.5 9.0 
3.0 16.5 9.0 
3.5 16.5 9.0 
A2-25 
Appendix SA. Ancillary measurements taken during electrofishing 
col lectlons on Braidwood Cooling Pond in September 1982. 
l 
Appendix 5A. Ancillary measuremoots taken during electroflshlng collections on Braidwood Cooling Pond In September 1962. 
DATE 6 Sel:!tember 1961 7 Sel:!tember 1962 9 Sel:!tember 1962 10 Seetember 1962 
STATION lA 1B 1C 10 2A 213 2C 20 3A 38 3C 30 4A 4B 4C 40 
pH 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.3 6.3 6.4 6.0 6.2 6.2 6.2 6. I 6.2 
Conduct I v lty 1120 1125 1210 1230 1210 1230 1275 1225 1320 1290 1270 12)0 1130 1160 1130 1210 
QlMrlOS/cm) 
Surface 
Temperature 20.2 20.2 21.9 22. I 21.6 21.2 23.1 21. 1 24.5 23. 1 22.4 21.2 21.6 21.6 23.1 23. 1 
(oC) 





Appendix 58-l.Fish caught In Braidwood Cooling Pond by 
electroflshlng during September 1982. 
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APPHNDIX 50-1. FISH CAUGHT IN BRAIDWOOD COOLING POND llY EL~CTHOFISHING DURING SEPTEMBER 1982. 
STN REP DATE SPECIES IB.LENG")fH WEIG)UT ~·w•x N (liM (G ...... KTL AGE i EGGS 
1 A 9 8 1}2 LEPOHIS HACROCHIRUS a H1 ~8:88 l· 6l • 4 ) 
5 Y4 9.00 1.00 
6 83 9.00 1.57 
1 100 1 5. 00 1. 1 q 
a 00 9.00 1.32 
9 90 10.00 1. 37 
10 87 8.00 1. 21 
11 97 12.00 1. ] 1 
12 90 10.00 1.3 7 
13 100 14. 00 1 • 40 
14 11 5.00 1.10 
15 89 9.00 1. 20 
16 63 3.00 1. 2 0 
OJ 1 7 81 9.00 1. 69 U'l 
I 18 02 9.00 1 .6] 
N 1 9 75 6.00 1. LJ2 
20 130 37.00 1.o8 
21 92 12.00 1. 54 
22 1)5 15.00 1. 7 5 
23 87 8.00 1. 21 
24 us C).OO 1. 47 
25 94 10.00 1. 20 
26 78 LJ.OO 0.84 
27 85 12.00 1. 9 5 
28 90 11.00 1. 51 
~9 70 5.00 1. 05 
30 78 b.OO 1.26 
45 
15 4 550.00 . L~VOMIS CYANELLUS XMAC ROC lll RIJ S 1 60.00 1 • ~!6 
2 105 18.00 1. 55 
IHCROPTt:RUS SALMOIUES 1 31JI) 540.00 1. 37 
2 304 LJOO.OO 1.42 
3 346 555.00 1. 34 
4 308 400.00 1. ]7 
5 306 430.00 1.50 
0 230 190.00 1.56 
















I CT AL U R U S It E LAS 
ICTALUBUS NATALIS 
LEPOHIS CYANELLUS 
rs.L~NGXH WEI~G"HT SEV N (liM) (~) . ·A K'l'L AGE f EGGS 
J ~~§ ~~:BB J:2~ 
9 258 220.1)0 1.28 
10 291 335.00 1.3ti 
11 330 575.00 1. II 9 
1 2 318 480.00 1.49 
13 307 395.00 1. 37 
14 280 310.00 1. 41 
15 350 650.00 1. 52 
16 306 1100.00 1. 40 
17 2a9 360.00 1. 49 
18 24 0 195.00 1. ij 1 
19 157 45.00 1. 16 
20 169 53.00 1. 1 0 
21 70 3.00 0 .B 7 
1 207 125.00 1 .tl 1 
1 311 175.00 0. 511 
2 163 4 3.00 0.99 
3 19 7 70.00 1. 02 
4 278 125.00 0.58 
5 196 70.00 0.91 
6 196 7 3. 00 0.97 
7 193 80.00 1. 11 
8 1 tl <J 6 1. 00 0.90 
9 175 41.00 0.77 
1 253 210.00 1.30 
2 269 220.00 1 • 1 3 
3 280 250.00 1. 14 
ij 200 115.00 1.11tl 
1 315 210.00 0.67 
1 175 75.00 1. 40 
1 63 3.00 1. 20 
1 181~ 110.00 1. 77 
2 126 38.00 1. 9 0 
3 90 11 • 0 0 1.5 1 
It 155 8 2. 00 2.20 
5 137 40.00 1. B7 
APPENDl.K: 5B-1. FI!ill CAUGII'f IN IJUAIDWOOU COOLilhi POND BY ELEC'l'RO!"lStllNG DUIUNG $tP'1'Ei1Bt::H 1':Hl2 (CONTINUED). 
STN llEP DATE SPI:.CU•.:s r 8.LENG,TH WElGrT SEX N ( ltt1 (G KTL AGI:! fi BGGS 
1 B 9 B 82 LEPOHIS CYANELLUS ~ an 1ij:8B I: 9l 
a 105 25.00 2. 16 
LEPOHIS MACBOCHI8US 1 96 11.00 1.24 
2 87 9 .. 00 1.37 
3 02 o.oo 1.45 
4 87 10.00 1.52 
5 71 5.00 1.40 
6 116 26.00 1.67 
1 86 10.00 1. 57 
8 96 14.00 1. 4 9 
9 89 7.00 O.<J<J 
10 94 13.00 1.57 
11 55 2. 00 1.20 
12 59 3.00 1. 46 
13 81 9.00 1. 69 
14 07 10.00 1. 52 
15 78 7.00 1. 4 a 
16 05 9. 00 1. 47 
17 96 14.00 1. 50 
18 64 3.00 1. 14 
19 73 5.00 I. 2 9 
20 80 8.00 1.56 
21 85 8.00 1.30 
22 67 5.00 1. 66 
23 90 9.00 1. 23 
2tj 09 9.00 1.20 
25 84 8.00 1. 35 
26 06 7.00 1. 10 
27 05 6.00 0.98 
28 81 9.00 1. 6 9 
29 73 5.00 1.29 
30 92 10.00 1. 28 
Jl 76 6.00 1 • .17 




1 390.00 1. 42 MICBOPTI:.RUS SALMOlDES 






















































]4~ gq~:88 1: ~~ 
320 550.00 1.56 
290 320.00 1.31 
280 295.00 1. 34 
295 335.00 1. 30 
292 335.00 1.35 
310 400.00 1.34 
126 22.00 1.10 
157 50.00 1.29 
197 87.00 1.14 
148 30.00 1.17 
212 110.00 1. 15 
224 125.00 1 • 11 
276 205.00 1. 36 
298 365.00 1.3£1 
110 12.00 0.90 
70 3.00 0. 8'1 
288 16 o. 00 0.67 
231 111.00 0.90 
269 99.00 0.51 
278 76.00 0.16 
225 110.00 1. 04 
370 390.00 0.77 
1'J5 90.00 1.21 
195 90.tl0 1 • 2 1 
173 58.00 1.12 
16 0 50.00 1.22 
100 60.00 1.03 
221 100.00 1.00 
161) 48.00 1.17 
170 76.00 1. )ti 
190 01.00 1 • 1 8 
194 90.00 1.23 
231 158.00 1.28 
233 135.00 l.OJ 
122 






















































































10.00 1. 24 
12.00 2.02 
106.00 1. 79 
10.00 l.OU 
45.00 1. 96 
7.00 0.22 
90.00 2. OB 





12.00 1. 49 
87.00 2. 25 
2U.OO 1. 79 
10.00 1. 6 9 
21.00 2. 10 
15.00 1. 8 1 
a.oo 1.69 
7.00 1. 37 
9.00 1. 57 
105.00 2.14 
7.00 1. ij 2 
10.00 1. Jl 
2]. 00 I. 9 9 
u.oo 1. 'JO 
22.00 1.96 
22.00 1. 65 
21.00 1. 46 
11.00 1. 7\J 
'1.00 1. 57 
9.00 1.28 
10.00 1. 1 7 
12.00 1.13 
2J.OO 1.55 








c 8 62 
D 
SPECIES ru_L~N~if11 WEIGf1T SL''X NO (Hn (G a:. KTL AGE I t.GGS 

















Li:.POMlS CYAYELLUS lUUCBOCUIRUS 1 
2 










































































93 o. 00 
640.00 
35 0. 00 
450.00 
290.00 









1. 4 7 
1.04 
1. 7 3 
1 • 7 u 




1 • 2 8 
















1. J 1 
1.61 
1. 3 2 























IB.L~NG')ru WEIGHT sDx N (HH {G) r.. KTI. AGE f EGGS 
j 21~ 9~:88 S:gg 
4 307 250.00 0.86 
5 107 61.00 0.93 
6 200 H3.00 1. 04 
7 100 65.00 0.98 
a 190 62.00 o. ') 0 
1 325 132 .oo 0.30 
1 tH7 84.00 1. 2tJ 
2 230 147.00 1. 09 ] 216 133.00 1.32 
1 179 70.00 1.22 
2 220 138.00 1. 30 
1 15 1 42.00 1. 22 
1 146 53.00 1.70 
2 171 63.00 1.26 
3 13H 42.00 1. 60 
4 84 8.00 1. 35 
5 90 10.00 1.17 
6 125 35.00 1.79 
7 154 73.00 2. 00 
8 137 53.00 2.06 
9 112 23.00 1. 64 
1 105 10.00 1.55 
2 100 17.00 1 • 7t1 
3 94 10.00 1. 20 
4 84 8.00 1.35 
5 65 9. 00 1 .l, 1 
6 115 23.00 1.51 
7 84 10.00 1. 69 
8 H5 8. 0 (} 1. 10 
9 70 4.00 1 • 1 7 
h) 98 13.00 l.JO 
11 70 6.00 1.1') 
12 99 16.00 1. h5 
13 76 7.00 1.59 
14 00 o.oo 1.56 










DATE SPECIES IB.LBNGT)H W~lGG.~T sv·x N (!11'1 ( J . .., KTL AGE j E(;GS 
















LEPOKIS CYANELLUS XKACROCHfRUS 1 
2 
3 
























































































q 9. 00 
\:~l 





































APPENDIX 58-1. FISH CAUGHT IN BRAIDWOOD COOLING POND BY ELE~THOFISUING DUHING SEPTEMUER 1Y82 (COUTINUED). 
S'I' .N REP 
2 A 
D A'l'E SPECIES 




IB.LENG1H WEI~HT ~-~x R (lUtj luJ ~!'4 K'l'L AGE f t.GGS 
~ 131 g1:88 o.oa 0.8 
b 20 5 79.00 /).92 
7 16 9 38.00 0.79 
8 170 44.00 0. 9 0 
9 162 39.00 0.92 
10 177 47 .. 00 0.85 
11 179 45.00 o. 7 0 
12 186 51.00 0.79 
13 16 3 35.00 0.91 
1Ll 154 27.00 0.74 
15 16 5 39.00 0.87 
16 16 7 44.00 0. 94 
17 205 71 .. 00 0.82 
l!l 189 67.00 1. 01 
19 157 37.00 0.96 
20 201 75.00 0.92 
21 159 35.00 0 .B 7 
~j 165 3 9. 00 o. tn 158 35.00 O.d9 
24 61 2.05 0.90 
1 284 260.00 I • 14 
2 I.J27 86 o. 00 1.10 
1 95 19.00 2.22 
2 121 35.00 1. 9A 
3 91 19. 00 2. 52 
4 71 9.00 2. 51 
5 136 51.00 2 .o) 
6 47 1.77 1. 70 
1 12] 32.00 1. 7 2 
2 76 5.00 1. 14 
3 96 10.00 1. 13 
4 09 11.00 1. 56 
5 94 11.00 1.32 
6 78 7.00 1.tUJ 
7 tJO s.oo 0.98 
8 04 8.00 1. 35 
APPENDIX 58-1. FISH CAUGHT IN BRAIDWOOD COOLING POND BY ELECTHOFISHING DURING S~PTKMBER 1~H2 (CONTINUED). 
STN Bl:;P DATE SPECIES 
2 A 9 7 82 LEPOHIS MACROCHIRUS 
13 ~~ 1 ~:88 1:1R 
11 73 6.00 1. 54 
12 80 7.00 1. 3 7 
13 67 6.00 1. 99 
11& 50 4.00 2.05 
15 84 8.00 1.35 
16 77 6.00 1. 3 1 
11 80 10.00 1.4 7 
1~ 85 o.oo 1. 30 62 4.00 1.60 
20 55 1.93 1.16 
LEPOMI~ CYANELLUS XHACROC UIRU S 1 83 e.oo 1. 4 0 
MICBOPTtRUS SALHOIDES 1 320 430.00 1.31 
OJ 2 90 9.00 1. 23 <.n 0 DOROSOHA CEPEDIANUM 1 211 87.00 0.93 I 
..... 2 177 4').00 0.88 
..... 3 180 55.00 0. 94 
4 177 50.00 0.90 
5 180 58.00 0.99 
6 193 67.00 0. '}] 
7 190 65.00 0.04 
8 186 67.00 1.04 
9 180 56.00 0.96 
10 190 52.00 0.76 
11 188 57.00 0.06 
12 203 82.00 0.98 
13 172 4 8. 00 0.9 4 
14 170 46.00 0. 94 
15 2 11 95.00 1. 01 
16 186 5'.1.00 0.92 
17 180 55.00 0.94 
18 116 45.00 O.OJ 
19 18 2 47.00 0.70 
20 181 49.00 o.oJ 
21 170 li7.00 0.96 
22 ltd 4 7. 00 1.13 
APPENDIX SB-1. PISH CAUGHT IN BRAIDWOOD COOLING POND BY ELECTROPISUING DURING ~MPTtMBEU 1982 (CONTINUED). 
51' N HEP DATE SPECIES WE!GltT (G) SEX K'l' L AGE i EGGS 
2 D 9 7 H2 CYPHINUS CARPIO J ~9~ l9J:8R l: J.\ 
3 230 16 o. 00 1. 32 
4 226 150.00 1.30 
5 216 120.00 1. 19 
NOTBOPIS STRAHINEUS 1 57 1. 11 0.60 
2 58 1.36 0.70 
3 46 0.63 0.65 
LEPOMIS CYANELLUS 1 107 21.00 1. 71 
2 85 9.01) 1 • 4 '7 
3 88 9.00 1. 32 q 86 13.00 2.04 
LEPOMIS ftACBOClllBUS 1 118 30.00 l.tll 
OJ 2 eo 12.00 1. 76 
U'l 3 76 8.00 1. 82 
I 4 814 B.OO 1.35 
...... 5 93 11.00 1.37 N 
6 eo 8.00 1.56 
1 99 13. 00 1.34 
I:J 11 9.00 1.97 
9 11 7.0() 1.53 
10 02 6.00 1.09 
1 1 as 8.00 1.30 
12 7f4 6.00 1. 40 
13 77 6 .. 00 1.31 
14 71 4.00 1.12 
15 75 5 .. 00 1. 19 
LEPOHIS CYANELLUS XMACHOC HIL!U S 1 67 3.00 1.00 
2 60 3. 00 1.39 
HICROPTERUS SALHOID~S 1 325 420.00 1. 22 
2 91 11.00 1.46 
c DOROSOMA CEPEDIANUH 1 332 2 50.00 0.61) 
2 300 200.00 0.60 
3 1 9 1 54.00 0.77 
4 lU 1 55.00 1..). 93 
5 JOB 110. 00 0.58 
6 197 70.00 0.92 











9 7 82 DOROSOMA C~PEDIANUM 





ro0 .teNG'f11 WE:(G,\IT SEX N (MP! (G t<'!'L AGE 11 EGGS 
~ ~nz ~38:88 8:~U 
9 206 220.()0 0.<)4 
10 280 140.00 0.64 
1 2711 250.00 1.15 
1 14 5 32.00 1.05 
1 126 38.00 1. 90 
2 143 54.00 1.05 
3 144 56.00 1.80 
1 16 3 72.00 1. 66 
2 10 3 11.00 1.01 
3 123 30.00 1. 61 
4 109 15.00 1.16 
5 98 10.00 1. 0 6 
6 14CJ 55.00 1.66 
1 103 18.00 1. 65 
B 116 21.00 1.35 
9 115 25.1)0 1. 64 
10 99 14.00 1. 44 
11 91 11.00 1.46 
12 11 a 27.00 1.64 
13 105 17 .oo 1.4 7 
14 10 0 12.00 0.95 
15 100 12.00 O.'l5 
16 90 9.00 1.23 
17 94 13.00 1.57 
1 0 93 10.00 1. 24 
19 94 9.00 1. 08 
20 94 8.00 0.96 
21 85 5.00 0 .81 
1 340 520.00 1. J 2 
2 26 9 250.00 1.20 
3 163 54.00 1.25 
4 306 J?O.OO 1.29 
5 272 230.00 1.14 
6 322 LJOO.OO 1. tj 4 
7 297 390.00 1.49 

















































































WElGJI'f (G) S:t:X K'l' I. AGE 
2 ~g:88 l:~~ 
JoO.OO 0.01 




4&.00 1. 02 
60.00 1. 01 
47.00 0. <}6 
180. 0 J 0.72 
44.00 1.00 
45.00 O.d1 
52 .. 00 O.lJ1 
45.00 0 .o 7 





71.00 0. 94 
45.00 0.93 
48.00 o. 96 
53. 00 0.80 
49 .oo O.UJ 
4b.OO 0. <J 0 
4C:.. .00 0.09 
52.00 o.uu 




4 5. Otl 0.80 
2730.00 
1:23 100.00 
115.00 1. 21 
24 o. 00 1.21 
APPENDil SB-1. 1"1511 CAUGUT IN BRAIDWOOD COOLING POND BY ELECTRUFISHING DIJRitW SEP'l'El'iUtJt llJB2 (CONTINUED). 
S'l'N REP DATE SPECIES rs.L~NGT)H WElG"T s~·v ll (Kit (G) .:.A KTL AGE ii EGGS 
2 D 9 1 6 2 CXPUINUS CARPIO ~ 2fi~ 1tl8:88 J:Jij 
ICTALURUS !tELlS 1 145 J<t.OO 1.12 
LEPOHIS CYANELLUS 1 165 73.00 l.td 
2 157 60.00 1.76 
3 119 J5.00 2.08 
4 147 64.00 2.01 
5 137 54.()0 2. 10 
6 116 32.00 2.05 
1 91t 10.00 2.11 
8 94 16. 00 1. 9 3 
9 61 4.00 1.76 
LEPO!tiS KACROCHIRUS 1 101 16.00 1.55 
2 103 19.00 1. 74 
CD 3 96 13.00 1.~ 1 Ul 
I 4 110 20.00 1.50 
..... 5 10£1 20.00 1. 59 Ul 6 92 10.00 1.20 
1 94 12.00 1.44 
B 86 10.00 1.57 
9 84 7.00 1. 11:3 
10 97 15.00 1.64 
11 100 15.00 1. 50 
12 92 12.00 1. 54 
13 87 12.00 1.02 
14 138 4 7. 00 1. 79 
15 11 4.00 0.90 
16 Btl o.oo 1. 35 
11 95 15.00 1. 75 
10 tJ'J 10.00 1. 4 2 
LbPO!tiS CIANELLUS XMACROCHIRUS 1 97 13.00 1. 42 
MICBOPTtBUS SALHOIDES 1 332 405.00 1.33 
2 245 100.00 1. 22 
J 43H 1490.00 t. 77 
4 2'.i5 320.00 1. 25 
5 347 500.00 1.39 
6 16 
















































































Wt:fGrT G SEX K TI. AGe I ~GG!..i 
J3:8S A:ql 
54. 01) 1. 0 1 
27 4. 0 0 0.89 
45.00 O.'J) 
40.00 1. 00 
54.00 0.9] 
40.00 0. 91. 




50.00 0. 97 
44.00 1.10 
190.00 0.80 
52.00 1. () lj 
183.00 0.77 
210.00 1.0 7 
6 2. 00 0.96 
40.00 1. 00 
54.00 1. Ol 
48.00 1. 0 1 
330.00 0 .u 6 
340.00 0.87 
50.00 0.9.} 
50.00 1. 04 
63.00 v.'Jl) 
62.00 0.9 5 
47.00 0.% 
45.00 0.')7 
52.00 1. 02 
2.00 l.l) 8 
630.00 . 
137.00 1 • 2 () 
765.00 1. 13 
215.00 1. 1 u 
15 1. 00 1.)) 





9 9 82 CYPHlNUS CARPIO 
NOTEM~GONUS CRYSOLEUCAS 
LEPOMIS HACROClllRUS 







































































1 t) 5 
111 
wt.: J;~JJ'r (u) SEX KTL AGE ~ 1-,GGS 
~J8:88 1: 1~ 
22.00 0.04 
13.00 0.11 
9.00 1 •. n 
10.0 0 1. 47 
14.00 1. 53 
5.00 1 • 2 9 
19.00 1.69 
9.00 1. 97 
10.00 1. 47 
1 3. 00 1. 52 
18.00 1 .4 7 
u.oo 1.21 
B. 00 1. 35 
8.00 1.21 
56.00 1. 0 J 
bO.OO 1. h) 
90.00 0.32 




5 J. 00 0.96 
50.00 1. 02 
56.00 0. 'J 1 
47.00 0.99 
54.00 1.10 
55.00 1 • 1 2 
61.00 0 • ')() 
40.00 1. 00 
40.0J 1.07 
55.00 O.B4 
54.00 1. 01 
6 o. 00 1 • 1 0 
61.00 0. ')6 
64.00 1. 15 





















31 17 2 ]2 165 
33 161! ]q 150 
35 171 
J6 167 






















59. 00 0.90 
50.00 1.0] 
49.00 1. 07 
42.00 a. 97 











50.00 0 .H 6 
43.00 0. 94 
1. 00 0 .IJ2 
2.00 0.71 
1400.00 . 
120.00 1. 26 
140.00 1. 2 1 
131. 00 1.26 
100.00 1. 2 ~) 
100.00 1.21 
197.00 1.0B 
48.00 0 .tl4 
580.00 1. 27 
250.00 0. 9~) 
225.00 1. 1B 
330.00 1. 37 
14 o. 00 1 • 4 3 
130.00 1.20 
120.00 1.28 
100.00 1. 1U 
APPJ::NUIX 511-1. PISII CAUGUT IN BRAIDWOOD COOLING POND DY t;Lt;C'rROr'ISHING UURitW Sl.:PT.C:Milr:H 1982 (CON'l'JNIJBU). 
S'l'N RJ:.:P DA'fE SPl:.Clt:S 
] 9 l ~q 9:oo 1:o!J 
1 95 11. 00 1.20 
2 84 9.00 1. 52 
3 91 12.00 1. 59 
4 135 38.00 1. 54 
5 80 8.00 1.56 
6 135 110.00 1.63 
7 61 2.00 0.88 
0 90 10.00 1. 37 
HICRUPTERUS SALMOIDES 1 12 3 22.00 1. 18 
2 119 22.00 1. 31 ) 2 93 302. 00 I • 2 0 
1 310 227.00 0.76 
2 330 221.00 o.c::.1 
c 9 9 82 DOROSOMA CEPEDIANU~ 
3 20 3 148.00 0.65 
4 328 278.00 0.79 
5 158 40.00 1.01 
6 197 77.00 1.01 
1 173 51.00 0.9d 
8 113 4Y.OO O.YS 
9 186 50.00 0.9 0 
10 176 52.00 0. lJ5 
11 194 7 3. 00 1.00 
12 158 36.00 O.Y1 
13 180 L 2.00 0 .•)) 
14 197 80.00 1. 05 
15 100 59.00 1. 01 
16 196 77.00 1.02 
11 175 52.00 O.Y7 
10 176 51.00 0.94 
19 166 47.00 I. 03 
20 lbl 4 3. 00 0.99 
21 180 64.00 0.96 
22 209 96.00 1.05 
23 169 45.00 0.93 
21J 166 lt4.00 0.9t:J 











9 9 ~2 DOH0508A CEPEDIANUM 
CYPBINUS CARPIO 
NO'r EH IGONUS CRY SO LEUCAS 
ICT ALUR US I!IELAS 
~8. 1~UMf 11 
26 \~1 
27 192 
28 16 5 
29 180 
30 19 1 































WElG)UT (G SEX K'l'L AGE II EGGS 
~~:88 B:~a 
71.00 l.JO 




46.00 1. 01 
41.00 1. 04 
33.00 0.89 
90. 00 0.99 
4U.OO 0.98 
77.00 1. Ott 
13.00 0.98 
69.00 1. 07 
60.00 O.B9 
l.l5. 00 0.97 







180.00 1. 30 
25 o. 00 1.24 
90.00 1.3H 
137.00 1.19 
127.00 1. 41 
220.00 1. 22 
146.00 1. 23 
163.00 1.21 
164.00 1. 35 
127.00 1. ]5 
95.00 1.20 
32.00 0.95 
137.00 1. ]0 


















rs.LENGlU WEIGHT su•x N (MH) (G} "' K'rL AGB i I:GG~.i 
\ 1~6 3 3:88 l :U 1 
i 73 7.00 1. uo 60 4.00 1.0 5 
4 135 44.00 1. 7 9 
5 53 2. 00 1.) I' 6 51 2.00 1. 51 
7 t.i6 10.00 1.57 
1 37 5 930.00 1. 76 
2 382 750.00 1.35 
3 267 236.00 1. 24 
4 255 203.00 1. 22 
1 300 1!60.00 1.70 
2 250 ..:!46. 00 1. 5"1 
1 187 80.00 1.22 
1 320 190.00 0.54 
2 192 65.00 0.92 
3 161 35.00 0. 81i 
4 177 56.00 1. 0 1 
5 197 75.00 0.98 
6 101 62.00 1 • () 5 
7 18" so.oo 0.93 
6 183 59.00 0.96 
9 179 52.00 0. 91 
10 170 5~>. 00 O.'J!l 
11 180 55.00 0.94 
12 193 72.00 1.00 
13 177 51.00 0.92 
14 186 65.00 1.01 
15 10 6 60.00 0.93 
16 156 30.00 0.79 
11 100 51.00 0.87 
1t.i 112 50.00 0.98 
19 190 60.00 0.87 
20 1o4 40.00 o. 91 
21 190 70.00 1.02 
22 194 68.00 0.93 
















ID•L~NGT)H WElGG".HT s~.x NO (HM ) ..,· K'f L AGE U EGGS 
2a 133 ~o:BB ~ :~1 
25 157 39.00 1.0 I 
26 1b9 41.00 0 .A 5 
21 1 t3 3 53.00 0. Ub 
28 210 85.00 0.(}2 
29 188 61.00 0.<}2 
1 22 6 6 2. 00 0.54 
2 333 181.00 0.49 
3 2B5 140.00 0.60 
4 251 90.00 0.56 
1 420 790.00 1. 07 
2 49 2 1440.00 1. 21 
3 200 91.00 1.14 
4 210 120.00 1.30 
5 320 320.00 0 • C)!) 
6 244 159.00 1. 0 9 
1 509 1350.00 1. 0 2 
1 322 HJO. Ou 1. on 
1 122 36.00 1.'Ju 
1 16 7 75.00 1. 61 
2 127 3 9. 00 1. 90 
3 16 2 70.00 1.65 
4 146 q 7. 00 1.51 
5 14 8 5fi.OO 1. 7) 
6 117 25.00 1. 56 
7 72 s.oo 1. ]I, 
8 70 5.00 1.05 
9 9) 11.00 1. 37 
10 75 8.00 1. 90 
11 78 5.00 1. 05 
12 01 9.00 1. 6 9 
13 1)q 39.00 1. 62 
14 96 13.00 1. 4 7 




1 36 o. 00 1.2] 













9 9 82 MICBOPTEUUS SALHOIDES 
POMOIIS NlGUOHACULATUS 
9 10 82 DOROSOMA CEPEDIANUH 




IB.LBpG'f" WEIGIIT s~x N (11M (G) "' K'l'L AGE I J.':GGS 
1 f~~ 1 ~3:88 1:6~ 
4 10 4 15.00 1.33 
5 109 11.00 0.115 
1 237 190.00 1. 4 3 
2 2511 235.00 1.43 
1 1911 70.00 0.96 
2 .340 32 0. 00 0.81 
.3 226 112.00 0.97 
4 190 71.00 1.04 
5 210 9 3.00 1. 00 
6 26 7 108.00 0.57 
7 268 130.00 0.60 
0 278 136.00 0.63 
9 367 326.00 0.66 
10 206 161.00 0.69 
1 1 19B 82.00 1.0b 
12 287 197.00 0.83 
13 1tl4 64.00 1. OJ 
14 284 1 59. 00 0.6 9 
15 184 58.00 0.93 
16 llJ 8 77.00 0 .. 99 
1 220 131.00 1. 23 
2 212 124.00 1.30 
1 47 JtJ:oo . 1 122 1 .IJ u 
2 14B 62.00 1. 91 ) 147 50.00 1.57 
4 lL'l BH.OO 2.00 
5 151 60.00 1. 7 4 
1 136 4 1. 00 1. 63 
2 84 8.00 1.35 
3 79 1.00 1. 42 
4 06 fl.OO 1.26 
5 02 9.00 1. 6] 
6 78 8.00 1.64 
1 130 37.00 1.6U 
APPJ::NDU: SU-1. HSH CAUGHT IN B8AIOWOOD COOLING POND BY ELI::CTROFISUING OlllllNG SEP'I'.t;Mll.C:R 19fl2 (CON'I'INIIED). 
STN ltEP DATE SPECIES IU•L~NG1H WE!G~T SEX NO (MH) (G) - KTL AGE I EGG~i 
4 A 9 10 82 LEPOHIS HAC80CHI8US ~ ~6 8:88 1: g6 
10 87 10.00 1.52 
11 97 1 J. 0 0 1. 42 
12 84 H.OO 1.) 5 
13 82 8. 00 1.45 1ij 118 29.00 1. 77 
15 89 10.00 1. 42 
16 80 o.oo 1.56 
17 80 d.OO 1.56 
18 58 3.00 1.5ij 
19 57 3.00 1.62 
20 75 6.00 1. 42 
21 87 9.00 1.37 
22 79 7.00 1. 42 
23 80 8.00 1. 56 
24 77 7.00 1. 5J 
25 92 8.00 1. ij 5 
26 78 7.00 1.4B 
27 05 9.00 1. 47 
28 102 13.00 1.23 
29 90 I 1. 00 I. 51 
30 04 a.oo 1. 35 
31 145 50.00 1. 64 
32 135 4 7. 00 1. 9 1 ]] 14 8 62.00 1 • ') 1 
34 143 51.\)() 1. 74 
35 80 0.00 1. 56 
36 81 H.OO 1.!) 1 
It IC RO P'f ERUS SAI.110I U t;S 
90 
2Lj 6 15 .1)0 1:29 1 234.00 
2 268 232.00 1. 21 
3 311 407.00 1 .3J 
4 150 43.00 1.27 
5 124 26.00 1. jt) 
6 100 14. 00 1. 40 
7 95 13.00 1. 52 



















IB.LENGXH WEIGHT SEX N (Hl1J (G) K'fL AGB I F.Gf~S 
~ lga 13:88 1: a~ 
10 120 23.00 1.33 
11 117 23.00 1.44 
12 108 18.00 1. q .l 
1l 260 223.00 1. 27 
14 200 100.00 1. 25 
15 107 17 .. 00 1.39 
1 235 145.00 1. 12 
2 18'1 61.00 0. 93 
1 298 197.00 0.74 
2 204 124.00 0.5LJ 
3 185 61.00 0.9(. 
4 190 70.00 1. 02 
1 220 139.00 1. 31 
2 215 11 8. 0 0 1. 19 
3 210 126.00 1.36 
4 231 135.00 1. 07 
5 209 102 .. 00 1. 12 
6 22 1 122 .. 00 1.13 
1 225 143.uo 1 • .26 
8 225 11.J 1. 00 1.24 
9 226 138.00 1.20 
10 23tJ 149 .. 0J 1 • 11 
1 255 147.00 0.01) 
1 1UO 90.00 1. 51i 
2 129 42.00 1. 96 
3 145 58.00 1.90 
1 10 3 18.00 1. b5 
2 155 £.8.00 1. 03 
3 83 5.00 O.tl7 
4 86 6.00 0. 94 
5 90 9:oo 1:52 6 84 
1 82 b.OO 1.09 
8 94 11.00 1. ]2 
9 t.l9 o.oo 1. 13 
























































































WElG,r'l' (G 5 f: X AGE lt f;GG.S 
A:88 l :~~ 
4.00 1. us 
69.00 2.09 
41.00 1. 74 
s.oo 1 .I~ s 
10.00 1. 33 
2 6.00 1. 71 
3.00 1.32 
8.00 1. 51 
3.00 1.71 
3.00 1. 54 
10.00 1.42 
1 B. 00 1 • 51 
9.00 1.23 
6.00 1. 37 
11.00 1.20 
44.00 1.91 
36.00 1. 80 
o.oo 1.30 
o.oo 1. 35 
o.oo 1. 75 
5.00 1. ItO 
0.00 1.26 
7.00 1.37 
163.00 1. 21 
231.00 1. 2 7 
94.00 1.17 
281.00 1. 211 
80.00 0.90 

















9 10 82 DOROSOHA CEPtDIANUI'l 
ESOX Al'lEHICANUS 
C ~ P R IN US CARP I 0 
NOTI.WPIS S'l'IUMINEIIS 






1 1 210 
















28 20 1 












2 1~ 3 
3 155 
1 55 




164. 00 0.56 
160.00 0.64 
98.00 0.93 




174. 00 0.66 






94.00 0. 97 
120.00 0.59 
88.00 1.06 





1000.00 1. 06 
162.00 1.09 




oa.oo 1. 51 
46.00 1. 28 
46.00 1. 24 
APPENDIX SU-1. FISH CAUGHT IN BRAIDWOOD COOLING POND BY ELECTROFISUING DURING sgpT~HB~H 1902 (CONTINUED). 
STN UEP DA'f f SPJ:;CIES IB_L~~G1)'H WJ:;IGIIT s~·x N (MM (G) .:. KTL AGE i EGGS 
4 c 9 10 82 ti~8A!~ kl~H~t~~~us \ 1~8 1f9:88 1:2g 
2 85 10 .. 00 1. 6] 
3 87 10.00 1.52 
4 86 10.00 1.5 7 
5 79 o. 00 1. 62 
6 81 9.00 1. 37 
1 77 5.00 1.10 
8 78 7.00 1. 40 
9 76 4.00 0.91 
10 84 9.00 1. ':>2 
11 80 7.00 1. 37 
12 91 12.00 1. 59 
13 87 10.00 1. 52 
co 14 80 9.00 1.76 (.11 
I 15 82 8.00 1.45 
I ...:I 16 sa 2.00 1.03 00 11 60 2.00 0.93 
18 86 9.00 1 • 4 1 
19 74 o.OO 1.40 
20 6 l 3.00 1. 20 
11 75 3. 00 0 .. 71 
22 86 9.00 1. 4 1 
23 78 7.00 1.48 
24 08 5.00 (). 7 3 
:.!5 12 ::.00 1.07 
26 79 5.00 1. 0 1 
27 55 2.00 1.20 
28 62 4.00 1. 60 
29 0 1 H.OO 1. 5 1 
30 84 9. 00 1.52 
44 . 220.00 . 
LEPOHIS CYANJ:;LLUS X.HACIWCHI IW S 1 10 I 17.00 1. o5 
2 154 71.00 1. 9 4 
3 70 7.00 2.04 
HICROPTERUS SALHOIDJ:;S 1 283 267.00 1. 18 
2 10 2 1 o. 00 0.94 











9 10 82 MICROPTERUS SALHOIDES 
POMO:X. IS N IGROMACU LATUS 
P EBCA FLA VESC ENS 
DOBOSOI1A CEPEDIANUM 
rs.L~NGfU WEIGJiT SEX N (HI1 ( G KT L AGE I EGGS 
u 21B ~g~:88 1: 1) 
5 201 100.00 1.23 
6 177 64.00 1.15 
7 100 11.00 1. 10 
8 112 20.00 1. 42 
1 228 
a:t:oo o:':is 1 205 
1 165 4 0. 00 0.89 
2 155 36. 00 O.<J7 
3 19 6 73.00 0.97 
4 173 52.00 1.00 
5 18J 7 0. 0() 1 • 14 
6 190 67.00 0.90 
7 173 59.00 1. 14 
8 173 57.00 1 • 1 0 
9 1t>4 52.00 1. 18 
10 169 57.00 1.1B 
11 221 115.00 1. 07 
12 1614 50.00 1.13 
13 169 51.00 1. 06 
14 18 2 63.00 1. 05 
15 175 60.00 1. 12 
16 HU 65.00 1. 06 
17 188 7 o. 00 1.05 
18 112 57.00 1. 12 
19 160 43.00 1.05 
20 1611 51.00 1. 1 b 
21 16 1 40.00 1.15 
22 160 4 9. 00 1. 20 
23 160 49.00 1.20 
24 165 50.00 1 • 11 
25 16 7 52.00 1. 12 
26 174 60.0t) 1. 14 
27 166 413.00 1. 05 
28 195 70.00 o.qq 
29 56 2.00 1 • llt 




























1~~ g6:88 %:3i 
tJ3 J.OO 1.20 
55 3. 00 1.80 
56 4.00 2.28 
3311 4'15.00 1 • 1 9 
493 152.00 0.13 
266 20 5. 00 1.09 
250 187.00 1.20 
308 325.00 1. 11 
230 158.00 1.30 
81 5.00 0.94 
34 0 560.00 1 .42 
12 3 22.00 1. 18 
275 269.00 1.29 
Appendix 58-2. Fish caught In Braidwood Cooling Pond by seine 
during September 1982. 
APP~NDil 5D-2. FISU CAUGHT IN UBAIDWOOD COOLING POND BY SEINE DUNING SEPTEMBER 1982. 
STN REP DATt: SP.t.CIES WEIG,r·r (G SEX K'l'L If !:';GGS 
1 A 9 13 82 NOTBOPIS STRAMIN~US 1 ~3 ~:9~ 8:~8 
3 58 1. 4 9 0.76 
4 40 0.83 0.75 
LA81D£STUES SlCCULUS 1 56 0.65 0. 37 
2 54 0.65 0.41 
3 48 0.45 0.41 
4 54 0.59 0.37 
5 56 0.70 0.40 
6 59 0.01 o. 19 
7 53 0.59 o. 4 0 
8 52 o. 6 1 0.1&3 
9 42 0.34 0.46 
10 36 o. 22 0.47 
11 31 0.24 0.47 
u lWTROP!S STIU!tlNEUS 1 44 0.73 o.il6 
2 42 0.70 0. 9 4 
3 46 0.83 0. 8~j 
4 47 0.97 0.9) 
5 52 1. 4 ~ 1. 0 l 
6 57 1.57 0.85 
1 43 0.78 o. 98 
8 1&2 0.75 1. 01 
9 60 1. oa 0.87 
10 57 1. 56 O.H4 
11 63 1. (; 2 0.65 
12 ~2 1.JU 0.90 
13 45 0.87 0.':)5 
14 6 1 1. 74 0.77 
t5 62 1. il) 0. 77 
16 57 1. 45 0.70 
17 55 1. )6 O.d2 
11J 62 1. uo 0.76 
19 57 1.30 0.70 
20 5) 1. 15 0.77 
21 4] 0.72 0.1)1 
22 54 1. 01 O.!Jq 
APPENDIX 58-2. fiSH CAUGHT IN BRAIDWOOD COOL INti POND Bl S EINl. DIJH IN G !:iEP'rgMDEH 1982 (CON1'1 NU ED) • 
.. ---··----------------------------------------------------------------------------------
STU REP DAT~ S EJECIES 98. LfU~'fH w t: l8{1'1' SEX KTL AG.e IJ EGGS 
·--- .... -.. -.. ----------------"-----------------------------------------------~-------------------
1 8 9 13 82 NOTIWPIS S'f RAtti NEilS ~d ~~ q:1j 8: Ug 
25 44 0.73 0.06 
26 42 0.66 0.89 
21 45 0.80 0.08 
26 45 0.73 o.oo 
29 45 0.01 0.89 
30 38 0. 50 0.91 
31 39 0.55 0.93 
32 30 0.28 J-04 33 30 0.49 .89 
34 41 0.66 0.96 
35 46 0.83 0. 85 
36 36 o. 4 3 0.92 
OJ J7 30 0.30 1. 11 U1 
I 38 30 0. 4] 0.78 
w LABIDESTUES SICCUI.US 1 4 1 0.30 0.44 N 
2 56 0.67 0.30 
3 55 0.69 0.41 
c NOTROPIS STRAHINEIIS 1 6 1 1. 5B 0.70 
2 55 1. 6 3 0.98 
3 61 1. 67 o. 7 4 
4 55 1.29 0.70 
5 45 o. 82 0.90 
6 43 0. 71 0.8':1 
7 43 0.76 0.96 
8 40 0.54 o. 81~ 
9 40 0.50 0.91 
L AlHDEST U ES SICCULUS 1 57 0.71 O.JB 
2 51 o. 52 0.3':1 
3 42 0.31 0.42 
4 50 0. 4 t) o. 3 7 
5 50 0.5 0 0.1.10 
D DOUOSOMA CEPED IAN UM 1 65 2.47 0. 91) 
lhJ'fROI?IS S'£RAI11 NEBS 1 57 1. 50 0.81 
2 53 1. 32 0.89 
3 59 1. 99 0.'.)7 
APPENDIX 5b-2. HSH CAUGii1' IM UHAIUWOOD COOLU~G POND BY SEINE DUBINU SEP'Il::.MUER 1982 (CON'rUSU.tW). 
5'1' N REP DATE SPECIES WE fGUT G) SEX: KTL AUE II EGGS 
1 D 9 1J 82 NOTIHJPIS STHAHINEUS ~ gq l: 9~ 8:~~ 
6 6 1 1.66 0.73 
7 55 1. 27 0.76 
8 58 1. 7 6 0. 90 
9 44 0.72 0.85 
10 56 1.33 0.76 
11 61 1. 7 1 0.75 
12 53 1. 2 5 0.84 
13 41 0.66 0.96 
14 41 0.50 O.Bit 
15 39 0.35 0.59 
16 43 0.67 0.04 
17 4 1 0.61 0.09 
ro 18 57 1. b5 0.09 U1 
I 19 56 1. ijQ 0. 80 
w 20 6 1 1. 96 0.86 w 21 52 1.23 O.H7 
22 43 o.sn o. 7 .i 2] 35 0.37 o. 86 
2Lt 32 0.27 o. 02 
25 54 1. 34 0.05 
26 54 1. 34 0.85 
27 55 1. 46 o.no 
28 66 1. 74 a. 61 
29 47 0.95 0.92 
30 61 1. 65 0. "13 
31 l)j o. 6 7 0.04 
J2 57 1. 50 0. A 1 
33 57 1 • tl ';j 1. 02 
34 6 1 1. 9 0 0.84 
J5 56 1.41 O.Ul 
36 61 1. 7 5 0.77 
37 61t 1. fi!J 0.72. 
38 Sit 1. 30 0.03 
39 56 1. ]4 o. 76 
40 5fJ 1.68 0. H6 
APPEtmU: 50-2. FISU CAUGHT IN DDAIIJWOOU COOLING POND BY SJ:;INE DURING SCP'fi~M BER 1 'JU 2 (CON'flNIIED). 
•w·--------------------------------------------------------------------------------------------
STN REP DATi:: SPJ:;CIES a8 L1NGTH • MM) WEfGIIT G) SEX KTL AGt: II ~GG S 
___ ._ _________ ......,_ ........ ______________________________________________________________________________ 
1 D 9 13 82 UOTROPIS STHAHINEUS t~ g4 1:~~ 8:6t 
43 56 1.31 0.76 
1!4 61 1.70 0.75 
45 62 1. 73 0.13 
46 59 1. 0 1 0.88 
47 58 1.48 0. 76 
48 59 1. 6 2 0.79 
1!9 56 1. ,, 5 o. 83 




o:74 2 A NOTROPIS STRAHI NEUS 1 0.59 
LADIDESTHES srcco LUs 1 54 o. 58 0. 37 
B NOT ROPIS STBALUNt.;IIS 1 6 1 1.54 0.6U 
OJ 2 54 1. 32 0. 84 
U1 3 58 1. 04 0.53 I 
{A) 4 55 1.32 0.79 
.r:. 5 61 1. 65 0.73 
6 57 1.41 o. 76 
7 'J1 1.4 4 0. 70 
8 62 1.77 0.74 
9 49 0.96 0. t)2 
10 59 1. 57 0.76 
11 62 '.52 0 .. 64 
12 58 1.66 0 .u 5 
13 53 1.27 0. A5 
'4 6) 1. 1] O.o9 15 56 1.33 o. 76 
LAl:liDES'l'llt::S SICCULUS 1 43 0. 19 0.49 
!HC RO PTE fdJ S SA LMOI DES 1 10 3 13.70 1. 25 
c NO'fiWPIS S'fHA!HNEUS 1 62 1.00 0.76 
LAB IIJESTII E5 ~ICCULUS 1 45 o. 36 0.40 
2 40 o. 4 1 o. ]1 
3 46 0.41 0.42 q 53 0.49 0.33 
5 44 0.31! 0 .I+ 0 
6 5q 0.55 0.35 
APPENDIX SB-2. FISH CAUGHT IN BRAIDWOOD COOLING POND BY SEINE DURING SEPTEMBER 1982 (CONTINU~D). 
STN RJ:.P DATE SPECIES K'fL AG£ 
2 c ~ 13 ti2 LAD ID EST ll.h!:i SICCULUS ~ ~l S:ga s:a~ 
9 46 0.30 0.39 
10 45 0.36 0.42 
11 45 0.39 0.43 
12 53 0.54 0.16 
13 40 o. 4 1 0. 37 
14 44 0.39 0.46 
15 44 0.40 0.47 
16 43 0.)1 0.39 
17 45 0.41 0.45 
16 47 0.42 0.40 
19 46 O • .l9 O.i40 
ro 20 50 0.77 0.39 
(.Jl 21 47 0.41 0.39 
I 22 49 0.46 0.39 (..) 23 46 0.39 o. ll 0 Ul 
24 46 0. 4 3 0.41J 
25 37 o. 26 0.51 
26 44 0.)4 0.40 
21 4b o. 4 3 0.44 
28 3u 0.22 0.40 
29 40 0.45 0.41 
30 51 o. 53 0.40 
3 1 37 0.22 0.43 
32 46 0.44 0.45 
33 56 0.72 o. 4 1 
J4 45 0.30 0.42 
35 qq o. 35 0 .Ll 1 
36 44 0.34 0.40 
37 44 0.37 0. 4 3 
38 41. 0.34 0.40 
19 55 0.66 0.40 
40 30 0.22 0.40 
,, 1 4 1 o. 31 0.45 
42 3t> o. 21 O.ll5 






APPENDIX 5B-2. FISH CAUGHT IH BRAIDWOOD COOLIHG POND DY SEINh DURING SEPTEMDEH 19U2 (CONTINUED) • 
STN DATf SPECIES IB.··~NGTU WEf~JIT SL''X KTL N (11!'1) u) "' AGE i EGGS 
2 c 9 13 82 LAUIDESTUES SICCULUS ag U3 S:~~ B:~n 
lt6 46 0. 39 0.40 
47 52 0.47 0 .. )3 
lt8 43 o. 15 0.44 
49 46 0.43 0.44 
50 45 0.4 1 O.lt5 
118 . 75.69 . 
D NOTROPIS STRAMINEUS 1 bS 1. 9 6 O.bH 
2 67 1. 32 0.44 
3 62 1. 4 3 0.60 
4 63 1.65 0.66 
5 56 1. 25 0.71 
6 45 o. 6 J 0. 6Y 
LABIDHSTUES SICCULUS 1 51 0.46 0. 35 
2 48 0.4] 0.39 
3 ]<) 0.30 0.51 
4 3A 0.25 0.46 
5 4B o. 33 O.JO 
6 50 0.50 0.4 0 
1 47 0.49 0.47 
8 46 0.32 O.Jl 
9 39 0.27 0.46 
10 52 0.58 0.41 
11 46 0.37 0.30 
12 3A 0.27 0.49 
13 45 0.33 0.16 
14 4/.l 0.35 0.41 
15 50 o. 4 7 0. 3d 
16 5ll o. 52 0.27 
11 41 o.:.w 0.41 
16 42 0.26 0.35 
19 47 0.4 1 o. 39 
.20 50 0.44 0. 35 
21 47 0.42 0.40 
22 50 0.43 0.34 
23 4ft 0.35 0.41 
APPI!:NDIX 5D-2. FISH CAUGH'l' IN BRAIDWOOD COOLING POND BY SEINE DURING SEP1'EMUEU 1902 (CON'l'l1~UEO) • 
-···-- ... ~---------------·-----------------------------------·---------------------------------
STN llt:P DATJ:: SPECII::S "68.L1M~f 11 WE181J'l' S E. X K'l'L AGE 
* 
l::GCiS 
- ~ .. -~- .. ~ -·-------------------------------------------------------------------------------------
2 D 9 13 82 L ABIDtSTUES S ICCULU.S 2~ ~5 S:j9 8: d1t 
26 43 o. )] 0.42 
27 46 0 .. 40 0.41 
28 4 1 0.30 0.44 
29 51 0.49 o. 3 7 
30 4 1 0.28 0.41 
31 46 0.36 0.37 
32 44 0.34 0.40 
33 52 0.5q 0. 38 
34 4 1 0.29 0.42 
35 44 o. )9 0.46 
36 45 0.34 0.37 
37 42 0.32 0.43 
OJ 38 40 0.24 0. 37 
U'l 39 43 0. 36 0.45 
I 40 44 0.35 0.41 w 
-..J 41 55 0.47 0.28 
Uj 48 0.38 0.34 46 0.42 0.43 
44 47 0.44 0.42 
45 51 0.57 o. 41 
46 49 0.4 q 0.31 
47 45 o. 41 0.45 
48 40 0.50 0.45 
49 52 0.61 0. 4) 
50 50 0.50 0.40 
17 . 16. 3 7 . 
L EPOMlS HACROCUHIUS 1 Bb 4.50 0.71 
2 12 9.49 2.5q 
tt IC rtOPTt.;HUS SALHOIDES 1 44 0. 83 0.97 
3 A DOROSOMA CEPEDIANIIH 1 64 2.33 0.09 
2 6 1 2.36 1. 04 
NOTHOPIS STHAl11NEUS 1 6 I 1. 34 0.59 
2 44 0.73 0.06 
3 60 D. 34 0.16 
4 42 0.64 0. U6 
.. 
APPENDIX. 51:1-2. liSH CAUGHT IN BRAIDWOOD COOL I tW POND BY SEilU:. DURING 5 t:P 'l' E !10 c. 1< 1:182 (CON1'1NIJ1..:0). 
--- -----·------.. ----... ---------------------------------------------------------------------------
STN REP DATE SPECIES liB.t1MMTu WI::~~\1 T !lEX K'fL AGE f HIG~ 
--------~---------------------------------------------------------------------------------·---
3 A 9 13 l:t2 ~t~nB~1IllH~ §lrkHtH~s l ~' q: ~a ~:ag 0 DOllOSOMA CEPEDIANIJH 1 57 1. )7 0. 74 2 51 1. Ob o.oo 
3 56 1. 45 0.83 q 4 1 1.00 1.45 
5 49 o. 4 8 0 • I' 1 6 47 0.90 0.87 
7 52 1. 24 0.08 
8 44 0.82 0.96 
9 43 0.64 o.oo 
10 49 1. 01 o. 06 
11 44 0.76 tl. 89 
co 12 57 0.50 o. 31 
<.n NOTROPIS STBAI:U NEUS 1 63 1. 9 3 0.77 
I 2 52 1. 0 1 0.72 w J 42 0.59 0.80 00 
q 57 1. 4 f} o.oo 
5 63 I. 9 1 o. '16 
6 64 2. Ob 0.79 
1 31 0.70 1.)8 
8 47 0.77 0. 74 
9 42 0.35 0.47 
LABIDESTUES SICCULUS 1 49 0.45 O.Jd 
2 46 o. 30 0. 39 
J 52 0.59 0.1.12 
4 54 0.55 0.35 
5 51 0. ,, ') 0. 31 
6 55 0.6 2 0. 31 
7 49 0. It 6 0.39 
8 51 0.57 0.43 
9 47 0.42 0.40 
LEPOMIS HACROCUIRIJS 1 51 1.60 1. 21 
c LAB IDESTIIES SICCUlUS 1 b 1 0.79 0.35 
2 50 0.44 0.35 
3 50 0.44 0.)5 
4 50 0.46 0.3'1 
APPENDIX SH-2. FISH CAUGHT IN BHAIDWOOD COOLING POND B~ SEINE DURING SEPT~MBER 1982 (CON11NU~D). 
STN REP DATE SPECIES WEIGHT (G) SEX KTL AGf: f EGGS 
3 c 9 13 82 LADIDESTUES SICCULUS ~ ~1 8:~~ 8:]6 
7 43 0.35 0.44 
8 5.1 0.50 0.39 
L EPOttiS CYANELLU!:i 1 90 9.55 1. 3 1 
LEPOHIS HACfiOCUIRUS 1 95 11.2 1 1. ] 1 
2 90 10.37 1.10 
3 91 10.05 1 •. 13 
4 63 2.07 O.i:l3 
5 58 3.01 1. 54 
6 55 1.98 1.19 
7 b3 2.08 1.15 
6 57 1.94 1. 05 
9 65 3. 24 1. 1 a 
w 10 64 2.90 1. 11 
Ul 11 55 1.97 1 • 1 8 I 
w 12 66 3.32 1. 1 5 
l.O 13 24 0.23 1.66 
14 32 o. 4 1 1.25 
15 45 0.58 0.64 
16 38 0.68 1. 24 
17 3 1 0.38 1. 2 a 
1 H 32 0.4 2 1.28 
19 33 0.51 1. 4 2 
20 3 1 o. 4 1 1. JB 
21 29 0.36 1. 48 
22 32 0.44 1.J4 
23 35 o. 53 1. 24 
24 3~ 0.50 1.4 a 
25 34 o. 52 1.32 
26 33 0.49 1.36 
27 32 0.47 1.43 
28 30 0.~2 1. 56 
29 34 0.63 1. 60 
30 36 o. 6 3 1. 3 5 
J 1 3') 0.70 1.1 u 






















































WE fG)U1' G SJ:.:X K'l' L AGE I EGGS 
1~ 8:99 \: ~5 
J 1 0.46 1. 54 
31 0.34 1. 14 
35 0. 53 1. 24 
39 0.70 1. 31 
25 0.23 1.47 
29 0.30 1.23 
32 0.43 1. 31 
38 0.75 1.37 
29 0.211 1. 15 
27 0.22 1.12 
31 0.44 1. 4 a 
26 o. 16 0.91 
30 0.31 1. 15 
31) 0.31 1. 15 
37 0.6 1 1.20 
51 1.36 1.03 
86 6. 16 0.97 
45 0.66 o. 7 2 
160 4 5.83 0.79 
115 b. 11 0.40 
43 o. 4 9 0.62 
40 0.55 0.86 
91 9. 43 1. 25 
59 2.23 1.09 
53 1. 74 1.17 
56 2. 09 1. 19 
46 1. 15 1.18 
42 0.93 1.26 
30 0. 70 I. 2 il 
36 0. to 5 1. 39 
:n 0.51 1. 4 2 
33 0.61 1.70 
31 0.4 7 1. Sb 
30 0.44 1. 63 
36 0.56 1. 20 
APPENDIX 5D-2. t'I SH CAUGUT IN BRAIDWOOD COOL! NG POND BY SEI NB DUlliNG SEPT fl1 B Efl 19B2 (ClJN'l' I Nil 1:.0). 
---~ --·-·--~ .... *·---·---------------------------------------------------------------------------------------
S'£N REP DATE SPECIES aB.Ll"Hfu WE1arT SEX K'!'L AGE II J:;(jGS 
-- -·---------------------------------------------------------------------------------------
3 D 9 13 H2 LE POIHS MACROCHIRUS l~ Ht 8:~~ R:g~ 
16 29 0.34 1. 39 
11 35 0.65 1. 52 
18 36 0.64 1.37 
19 30 0. 4 I 1. 52 
20 32 0.52 1. 59 
21 38 0.95 1. 73 
22 39 0.47 0.79 
23 33 O.tHi 1.34 
24 j~ 0.70 1· 50 25 0.57 .45 
26 31 o. 4 8 1 • t) 1 
CD 27 35 0.52 1 • 2 1 
Ul 28 37 0.68 1.34 
I 29 31 0.71 1. 4 0 ~ 
.... 30 36 0.57 1.22 
31 33 0.47 1. 31 
32 33 0.5 3 1.47 
33 27 0.27 1. 37 
34 34 0.51 1. 30 
35 29 0.33 1. 35 
36 30 0.35 1.30 
31 33 0.44 1.22 
38 24 0.24 1. 74 
39 34 0.57 1. 45 
40 25 o. 2 5 1. 6 0 
4 1 28 0.30 1.3 7 
42 30 0. 4 1 1. 52 
43 28 0.26 1. 1 u 
44 21 o. 12 1 • .10 
IH CROPT ED US SALMOIDJ::::i 1 49 1.03 O.Ofl 
4 A DOROSOltA CEPEDIANIIH 1 18 0 55.74 0.96 
2 171 48.1J6 0.98 
3 170 45.83 0.93 
4 1b5 4 9. 54 1 • 1 0 
NOTEWPIS S'l'HAlt IN E!JS 1 60 1. 6) 0.75 
APPENDIX 58-2. FISH CAUGHT IN DEUIDWOOD COOLING POND BY SEINE DUEliNG SEP'fl:.MBER 19tl2 (CON'flNUED). 
STN REP DA'fE SPEC! ES 
A 9 13 82 NOTBUPIS STHAHINEUS ~ ~~ 1:~~ 8:R~ 
4 56 1. 17 0.67 
5 60 1.63 0.75 
6 57 1.42 0.77 
7 55 1. q 2 0.85 
a 55 1.51 0.91 
9 55 1. 37 O.tl2 
10 54 1. 35 0.136 
11 60 1.60 0.70 
12 63 2.33 0.93 
13 61 1. 96 0.06 
14 57 1. 31 0.71 
15 55 1. 57 o. 94 
16 55 1.23 0. 74 
11 61 1. 51 0.6 7 
18 61 1. 60 0.70 
19 53 1. 36 0.91 
20 62 1. 37 0. 5 7 
21 56 1.6 2 0.92 
22 4 1 0.58 0. 84 
23 42 0.64 0.86 
24 44 o. 65 0.76 
25 45 0. 7 3 0.80 
26 56 1.30 0. 79 
21 43 0.64 0.00 
20 44 0.64 0.75 
29 43 0.63 0.79 
30 46 O.U5 0.87 
PIHEPHAL~S NUTATUS 1 4 1 0.56 O. B I 
2 45 0.66 o. 72 
3 37 o. q 2 0.83 
LAfilDESTUES SICCULUS 1 53 0.74 0.50 
2 52 0.75 0.53 
3 56 0.79 0. IJ 5 
4 44 0.46 0.54 
5 57 o. 6 1 0. 33 
APPENDIX 5B-2. FISH CAUGHT IN URAIDWOOD COOLING POND B'l SEINE DURING S~P'l'F.MBEH 1902 (CON'l'INIIE'D). 
STN REP D A'l' E SPECIES IO•L~~~~1·ru WtlGI)IT su·~ NO (n ) (G .-.A K'l'L AGC: ~ EGGS 
4 A 9 13 82 LABIDESTHtS SICCULUS ~ ~6 8:g~ 8:51 
8 45 0.44 0.48 
9 51 0.60 0.45 
10 49 0.53 0.45 
1 1 43 0.41 0.52 
12 42 o. 4 1 0.5') 
13 50 0.56 0.45 
14 4 1 o. 37 0.54 
15 52 0.58 0.41 
16 42 0.1! 0 0.54 
17 50 0.80 o. 41 
18 50 0.52 0.42 
19 52 0.58 0.41 
OJ 20 51 0.54 0.41 Ul 
I 21 ~1 0.65 0.49 
~ 22 47 0.50 0.413 w 23 50 0.66 0.53 
24 47 0.52 0.50 
25 52 o. 65 0.46 
26 55 0.73 0.44 
27 57 0.86 0.46 
28 56 0.77 0.44 
29 52 0.73 0.5 2 
30 57 0.55 0. 30 
3 1 56 0.7B 0. 4 1! 
32 51 0.53 0.40 
33 46 0.46 o. 47 
34 47 0.60 0.58 
35 41) o. 3] 0.'12 
3o 5 1 0.66 0.50 
3'1 54 0.71 0.45 
30 53 0.64 0.41 
39 52 0.56 0.110 
40 46 0.46 0.47 
41 55 0.73 0.~4 
42 42 0.3A 0.51 
APPENDIX 50-2. FISU CAUGU'f IN BRAIDWOOD COOLING POND BY SI::INE OUlUNG .Sl::PTEE1BEH 19H2 {COU'l'ItHIEIJ). 
STN BEP DA1'E SPECIES WEIGHT (G) SEX: KTL AGE f FGtiS 
4 A 9 1J 82 KieRn~¥t:S6~ag~rAs~~Es 1 ~1 9:~1 J :a~ 
ll NOTBOPIS STRAKINEUS 1 51 1. 1 3 (). u 5 
2 53 1.22 0.02 
3 51 1. 23 0.93 
It 56 1. 3 5 0.77 
5 52 1. 11 0. 79 
6 55 1. 2 0 0.72 
1 51 1. 18 O.U9 
8 5o 1. )ij 0.76 
9 56 1. 47 0.04 
10 50 1.00 0.8 0 
11 45 0.79 0. 87 
1:0 12 52 1. 00 0.71 
<.n 13 53 1. 17 o. 7 9 I 14 56 1. 34 0.76 
.f:> 
-~ 15 51 1.011 o. 7 0 
16 55 1. 51 0.91 
11 50 1. 06 0.05 
18 55 1.32 O.Jq 
19 57 1. 4 0 0.130 
20 34 0.29 o. 74 
21 31 0.28 0.94 
22 4() 0.54 0.84 
2J 36 0.34 0.73 
24 41 0.53 0.77 
25 q 1 0.53 0.77 
26 35 0.29 0.6il 
27 110 0.59 0.92 
28 40 0.42 0.66 
29 39 0.45 0.76 
30 39 0.114 0.74 ] 1 )IJ 0.47 0.06 
32 42 0.62 O.B4 
33 52 1. 06 0.7S 
34 56 1. 06 0.60 
35 57 1. 52 0.82 
APPENDIX 51l-2. FISH CAUGUT IN BRAIDWOOD COOLI~G POND BY SEINE DUldNG St.l.l'l'1:.MUEH 1982 (CON'l'TNUJW). 
STN REI? DAT.b 5 PECIES IB. L.I:.NGTH WE lGJi'f sEX K'fL N &MPI J (G . AGE it l~ GGS 
u 9 13 82 NOTROPIS STBAHINEUS l~ g~ l:ig 8: ~~ ]I} 55 1. 3 1 0.79 
39 36 0.40 0. 06 
40 34 0.32 0. 81 
q 1 39 0.59 0.99 
42 37 0.4 J 0.85 
43 37 o. 3 9 0.77 
44 36 o. 39 0. 04 
45 34 o.)] O.il4 
46 3 1 0.19 0.64 
47 28 0.21 o. 9 b 
48 47 0.75 0.72 
49 4 1 0.44 0.64 
50 30 0 .. 39 0.71 
PIHEPHALES NUTATUS 
20 td 6.82 . 1 0.58 o. 84 
2 4 3 0.67 0. 84 
3 51 1. 07 0.81 
4 45 0.75 0.82 
LAUID~STUES SICCULUS 1 46 o. 4 0 0. ll 1 
2 118 0.4'J 0.4tt 
3 48 0.53 0.48 
4 52 0.60 0.43 
5 49 0.40 0.41 
6 49 O.tt5 o. 30 
7 1.!6 0.40 o. 4 1 
8 30 o. 21 0.49 
9 42 0.35 0.47 
10 50 o. 47 0.38 
11 49 0.50 0.'42 
12 46 0. 4 1 o. 42 
13 40 0.28 0.44 
14 313 0.23 i}. 4 2 
15 4ti 0.46 0.47 
16 43 o. 4 1 0.52 

















































~~ 8:~~ 8:~& 
38 0.25 0.46 
38 0.29 o. 53 
35 0.23 0.511 
48 O.Ltlt 0.110 
50 0.48 O.JB 
4 1 o. 31 0.45 
43 0.35 O.ltll 
42 0.37 0.50 
79 6.52 1. 3 2 
53 1.47 0.9'1 
56 1. 7 2 O.'JO 
53 1. 66 1. 12 
60 2.03 0.94 
53 1. 50 1.01 
53 1. 4 0 0.911 
58 1.72 o.uu 
55 L.59 (l. 96 
40 0.58 0. 9 1 
58 1. 50 0.77 
58 1.1HS 0.76 
59 1.44 0.70 
43 0.66 0.83 
50 1. 0 2 0.82 
60 1. 5H 0.73 
311 0. 21 0.53 58 1.5 0.77 
35 0.31t 0.79 
4 1 O.b] o. 91 
51 1. 19 0.90 
46 1. 7 9 1.04 
55 1. JH 0.0) 
56 1.113 0.81 
57 1.56 0.84 
55 1. 4 3 0.06 
51 1.36 1. 0 3 
APPENDIX SH-2. FISH CAUGHT IN DRAlDWOOD COOLING POND BY ShiN~ DURING StPTEMDEH 1982 (CONTINU~D). 
S'fN BEP DAT.t: SPECIES IB.LEH6TU WElGUf SEX N (no) (GI KTL AGJ:o; f EGGS 
4 c 9 13 82 NOTBOPIS STRAftiNEUS ~~ gJ ~:86 8:~6 
23 57 1.45 0.78 
24 40 0.56 0.87 
25 55 1.30 0.83 
26 60 1. 67 0.11 
27 59 1. 59 0.77 
26 39 0.46 0.78 
29 60 1. 7 J 0.80 
30 37 0.49 0.97 
31 55 1. 6 0 0.96 
32 50 1.04 O.BJ 
33 60 1. 46 0.68 
34 56 1. 2] 0.70 
35 60 1. 71 0.79 
36 54 1. 26 o.ao 
37 36 o. 49 1.05 
36 39 o. 3 8 O.btt 
P ll't EP HALES NOTATUS 1 44 0. 75 O.BO 
2 54 1.3U O.BB 
3 48 1.00 0.9d 
4 46 0. U7 o.u~ 
5 51 1. 09 0.82 
6 47 0.97 0.93 
7 36 0.36 o. 11 
6 54 1.13 0.12 
LABIDESTUES SICCULUS 1 54 0.72 0.1.16 
2 49 0.55 0.117 
3 47 o. 5] 0.51 
4 52 0.63 o. 4 5 
5 53 0.68 0.46 
6 42 0.39 0.53 
1 46 o. 53 0.54 
8 S1 0.63 O.tt7 
9 51 0.63 0.47 
10 ~3 0.55 0. 37 
















~s.L~N~f" WtlGrT SEX N (!tl'l  ' K'fL AGE jj EGGS 
B al 8:dg S:~t 
14 5 1 0.68 0.51 
15 46 0.44 0.45 
16 47 0.49 0.4 7 
11 4 1 o. 30 0.55 
1 tHl 9.81 1.411 
1 160 4 1. 57 I • 0 1 
1 37 0.4 2 0.83 
2 39 0.57 0.96 
3 42 o. 61 0.82 
4 39 0.52 0.80 
5 39 0.54 O.~jl 
6 5o 1.29 0.73 
1 56 1.48 0. 04 
8 57 I. 6 I 0.07 
9 56 1 • 4 1 0.00 
10 40 1.20 1.0<} 
11 31 0.39 0.77 
12 38 0.51 o. 93 
13 38 0. 52 0.95 
14 33 0.]3 o.·n 
15 39 0.56 0.911 
16 58 1.30 0.67 
17 58 1. 61 0. OJ 
18 53 1. 2 9 o.a7 
19 57 1. 3 3 0.12 
20 55 1.36 0.02 
.21 52 1. 05 0.75 
1 38 o. 47 0.86 
2 35 0.35 0.02 
3 32 o. 32 0.98 
4 34 0. 311 0.87 
5 21 o. 11 0.!16 
6 38 0.5LJ 0.98 
7 36 0.42 0.':10 






APPENDIX 5&-2. t'ISII CAUGU'f Ul BiAlDWOOD COOLING POND BY SEI~E DURING St;PTf:t:IB.i:;R 1982 (CON'l'INUED}. 
STN REP DATE SPECIES 
li D '.f 13 82 LAHlDHSTilfS SICCULUS 













WE lG)IiT [G SEX KTL AGE lf EGGS 
8:~8 s:a7 
0.81) 0.48 
o. 43 0.54 
o. ij 3 0.47 
o. 33 0.52 
0.56 0.42 
0.47 0.4 8 
0 .. 61 0.49 
0.40 0.44 
0. 3'1 0. 4 '7 
0.44 o. 45 
0.21) 0.57 
Appendix 58-3. Fish caught in Braidwood Cooling Pond by gil I 
net during September 1982. 


































































































































































APPENDII 5B-)., FISH CAUGHT IN BRAIDWOOD COOLING POND BY GII.L NET DURING S.t:P'fEI1Ut.:R 1982 (CON'J'I N IJ!.D) • 
-·- -·--------------------------------------------------------------------------
STH NEP DATE SPECIES s8. 1 1"!fTH WE l8JIT SEX K'fL AGE • EGGS 
--------------------------------------------------------------------------------------------
1 B 9 16 82 C YPiH NUS CAUPIO ~ 28~ H~:BB 1: 2~ 
6 197 90.00 1.18 
7 225 140.00 1. 2) 
8 190 85.00 1.24 
9 224 14 o. 00 1. 25 
10 200 102.00 1. 2 7 
1 1 215 139.00 1. 40 
CARPIOD.E.S CfPBINUS 1 )211 330.00 0.97 
2 290 278.00 1.14 
ICTALUROS MELAS 1 209 11 o. 00 1. 20 
2 179 60.00 1.05 
ICTALUBUS NATALIS 1 190 100.00 1.46 
CIJ 2 192 98.00 1. 38 
01 LEPOHIS CYANELLUS 1 150 60.00 1. 70 
I HICBOPTEBUS SALHOIDES 1 265 275.00 1. 40 01 STIZOSTEDION VI'rl~ EU 11 1 372 400.00 0.78 ....... 
c DOROSOltA C.EPEDIA NIJI'J 1 355 202.00 0.63 
. 2 300 163.00 0.60 
3 180 45.00 0.77 
4 192 60.00 0.85 
5 324 210.00 o. 6 2 
6 318 167.00 0.52 
7 290 185.00 0.76 
8 310 190.00 0.64 
9 285 180.00 0.78 
10 338 196.00 0.51 
1 1 180 50.00 0.86 
12 179 50.00 0.07 
13 205 65.00 0.75 
111 194 60.00 O.tl2 
15 105 55.00 0.87 
16 170 42.00 o. us 
17 310 175.00 0. 511 
18 175 
8 o:oo 1 : 6 ] CYPRitiUS CARP lO 1 170 
ICTALURUS MEL AS 1 190 10 5. 00 1. 53 
APPENDIX 5JJ- 3. t'ISH C AUGIIT IN BRAIUWOOD COOLING POND BY GILL Nt:'r DUn INti SEPT UHlER 1 1)8 2 (CON'l'INUFD). 
-~-..-------~--~----- .. --------------------------------------------------------------------------
S'fN Bf.P DA'fE SPECIES h8. 1 1NMru WE l8JIT SEX KTL AGE • EGliS 
-·- ------· "'""- -------~----------------------------------------------------------------------------
1 c 9 16 02 LEPOHIS CYANELLUS l ~~~ lJ 8:88 1 :B~ 
L EPOHIS It ACHOCUlRUS 1 lb5 93.00 2.07 
2 80 
65o:oo • fHC flO PT l::RU S SALl10IDJ::S 1 355 1.115 
2 306 378.00 1. 32 
J 295 350.00 1. 36 
POitOXIS N IGROMACUI.ATUS 1 317 490.00 1. 54 
D DOlWSOMA CEPEDIAHUM 1 310 195.00 0.65 
2 230 265.00 2.18 
3 172 42.00 0.8] 
4 100 43.00 0. 74 
C YPkltWS CARPIO 1 lOb 80.00 1. 21, 
2 194 100.00 1.37 
w 3 195 97.00 1.31 Ul 
I 4 213 105. 00 1.09 
Ul 6 200 100.00 1. 25 N 1 210 110.00 1.19 
8 195 90.00 1. 21 
ICTALUB US tl ELAS 1 105 B J.OO 1.31 
2 199 125.00 1.59 
LEPOMIS CYAN ELL US 1 145 50.00 1. 64 tt ICIWPTEB US SAL110I D.t::S 297 JSO.OO 1.34 
2 2.76 280.00 1. 33 
POtJOX IS N IGROHACiJLA TUS 1 174 73.00 1.39 
2 236 161. 00 1.22 
POHOXIS ANNULAR IS 1 160 57.00 1. 20 
STIZOSTEDION VITREUM 1 360 380.0 0 0.111 
2 355 3 90.00 0.97 ] 365 400.1)0 0.82 
AFLODINOTUS GRUNNIENS 1 248 190.00 1. 25 





4 319 0.54 
CYPBINUS CARPIO 1 226 13 9. 00 1.20 



















DOROSOHA CEP EDI ANIH1 
CYPRINUS CARPIO 
CARPIUD~S CYPRINUS 
ICTAL URUS MJ::LAS 
IS.L~NGM''f" WEIG.fiT s~'V N (M (G) ·c.A KTL AGE li HiG!.i 
a 216 1s2:oo 1:25 
5 195 100.00 1.35 
6 20U 113. 00 1.26 
1 330 210.00 0.58 
1 189 105.00 1.56 
1 290 210.00 1. 11 
2 279 300.00 1.3u 
3 310 373.00 1.25 
1 394 500.00 0.02 
2 346 335.00 o. 81 
1 200 65.00 0.81 
1 19 2 02.00 1. 16 
1 108 24.00 1. 91 
1 292 183.00 0.74 
2 305 183.00 0.64 
3 300 160.00 0.62 
4 197 5o. 00 0.65 
5 192 60.00 0. 05 
6 194 
61:oo o:a1 1 196 
8 195 55.00 0.74 




1 277 1. 14 
2 195 98.00 1. 32 
3 194 100.00 1. 37 
1 205 225.00 o. 97 
2 .296 290.00 1.12 
1 250 200.00 1. 16 
2 228 110.00 o. :n 
3 232 140.00 1. 12 
4 216 80.00 0.79 
5 1<JO 80.00 1 • 17 
6 168 63.00 1.33 
7 201 106.00 1.31 
8 180 70.00 1.20 
APPENDIX 5.U- J. FISH CAUGHT 1M BRAIDWOOD COOLING POND BY GILL Ni.'.:T OURING S EP'l' Ei'tl.H:;H 1982 (CON'f IN lft~D) • 
--·-··.....----- ---------------------------------------------------------------------------------.... 
STN REP DATE SPECIES ~B. Li(RMfl1 WE~8~1T Sl!~X KTL AGE # E(il.lS 
-------~~------------------------------------------------------------------------------------
2 c 9 16 82 ICTAL Uli OS ft BLAS 18 189 72.00 1. 23 . . 
11 184 6g.oo 0.96 12 175 6 • 00 1.12 
13 189 68.00 1. 01 
14 190 69.00 1.01 
ICTALUBUS NATALIS 1 234 207.00 1.62 
2 229 140.00 1.17 
ICTALURUS PUNC'l'ATUS 1 265 14 3. 00 0.77 
2 256 133.00 0.79 
IUC RO PT ER US SALHOIDES 1 294 310.00 1 .22 
2 275 24 o. 00 1.15 
3 214 110.00 1. 12 
00 4 220 15 0. 00 1 • 4 1 
Ul 5 268 260.00 1. 35 
I 6 281 200.00 o.uo Ul 
.p. 7 319 410.00 1. 26 
8 2~6 390.00 1.50 
9 203 102.00 1. 22 
10 218 128.00 1.24 
PO:tOXIS NIGHOHACULATUS 1 258 210.00 1.22 
2 113 90.00 1. 7 4 
POliO X IS ANNULAHIS 1 235 180.00 1.39 
STIZOSTEDION VITREUM 1 365 470.00 0.97 
2 383 425.00 0.76 
3 380 500.00 1).91 
4 379 470.00 0.8b 
APLODIN01'US GRUNNII:!tolS 1 257 222.00 1.) 1 
2 263 27 o. 00 1.4U 
D DO[t050l1A CEPEDlANUM 1 317 17 0. 00 0. :d 
2 1U3 54.00 0.80 
3 250 138.00 O.BU 
q 310 197.00 0.66 
5 265 130.00 0.70 
6 327 205.00 0. 5'J 
1 288 130.00 0.54 
0 338 215.00 0.56 
APPENDIX 58-3. FISH CAUGHT IN BRAIDWOOD COOLING POND 81 GILL NET DUBING SEPTEH~EU 19U2 (COH1INUED). 
STN BEP DATE SPECIES IB.LENG',rH WEIGHT SEX N ( KM (GJ · K'fL AGE I l:.GGS 
2 D 9 16 82 DOBOSOMA C~PEDIANUM 13 2q~ 218:88 8:~8 
11 YO 67.00 1. 12 
12 19 3 58.00 0.01 
13 287 130.00 0.55 
1Ll 278 120.00 0.56 
15 291 139.00 0.56 
16 309 192.00 0.65 
17 290 14Ll.OO 0.59 
18 321 168.00 0.51 
19 332 210.00 0.57 
20 315 195.00 0.62 
21 325 200.00 0.58 
22 304 160.011 0. 60 
al 23 323 180.00 0.53 U1 
I 2Ll 339 185.00 0.47 
U1 25 30 5 190.00 0.67 U1 26 291 178.00 0.72 
21 274 119. 00 0.50 
28 325 189.00 0.55 
29 323 24 2. 00 o. 72 
30 302 188.00 o.oH 
31 327 193.00 0.55 
32 274 120.00 0.50 
33 290 153.00 0.63 
34 206 122.00 0.52 
35 26 9 128.00 0.66 
36 306 17 2. 00 0.60 
31 31il 190.00 0.59 
38 194 60.00 0.02 
39 20 3 71.00 0.05 
40 276 128.00 0.61 
41 290 17 3. 00 0.65 
42 18 2 
120: 00 o:ss 43 280 
44 325 190.00 0.55 










9 16 82 DOROSOMA CEPEDIANUM 






IB.LtN,G.~)·u WElGiiT SEX N (M.1 (u) K1'L AGE If EGGS 
~9 j69 ig~:38 B:g~ 
48 314 209.00 0.66 
49 300 154.00 o. 57 
50 315 190.00 0.61 
51 320 198.00 0.60 
52 268 189.00 0.79 
53 188 62.00 0.93 
54 186 52.00 o.u1 
1 235 17 o. 00 1.31 
2 263 1(j8.00 1. O<J 
3 200 105.00 1. J 1 
4 187 92.00 1. "1 5 ltl-:1 07.00 I. 29 
6 200 105.00 1. 31 
7 187 02.00 1.25 
B 241 15 2. 00 1.09 
9 255 187.00 1.13 
10 296 360.00 1 .4 7 
1 1 199 102.00 1.29 
12 210 121.00 1.31 
13 193 93.00 1.29 
1 320 39 5. 00 1.21 
2 326 410.00 1 • 1 a 
3 33 0 400.00 1. 11 
1 189 100.00 1. q ll 
2 180 68.00 1. 17 
J 190 84.00 1. 22 
" 
180 60.00 1.03 
5 185 89.00 1. ,, 1 
6 105 82.00 1.30 
7 223 1t2.00 1.46 
1 201 9 0.00 1. 11 
2 181 ao.oo I.J5 
1 239 9iJ.OO 0. 7 3 
1 146 60.1)1) 1.93 
2 15 7 78.00 2.02 
APPENDIX 5B-J. FISH CAlJGliT IN DIUlDWOOD COOLING POND BY GILL NET DUHINLi SEPTEliUEU 1'.182 (CUNTTNIJED). 
STN HE I? DlTJ:. SPECIES 
2 D 9 16 82 LEPOMIS HACBOCUIRUS ~ l48 100.00 2.04 
3 00 9:oo . 4 80 1 .. 76 
5 83 9.00 1. 57 
6 78 5.00 1 .o s 
7 01 5.00 0.94 
8 80 3.00 0 .. 59 
9 84 2. 00 0.34 
10 82 3.00 0.54 
LEPOHIS CYANELLUS XHACROCUIRUS 1 153 74.00 2.07 
HICEOPTEBOS SlLMOIDES 1 297 33 5. 00 1. 28 
2 245 183.00 1.24 
OJ 3 20 3 119.00 1. 42 
Ul POftOXIS NIGBOMACULATUS 1 26 3 29 o. 00 1 .. 59 I 
U1 2 273 335.00 1.65 
...... 3 266 200.00 1. 4 9 
3 A 9 15 82 DOROSOHA CEPEDIANUH 1 405 500.00 0. 75 
2 314 185.00 0.60 
3 321 17 3. 00 0.52 
4 285 145.00 0.63 
5 30 4 212.00 0.75 
6 319 230.00 0. 71 
7 367 310.00 0.63 
8 304 147.00 0.52 
9 171 4S.OO 0.90 
10 186 4U.OO 0.75 
ESOX MASO UI NONG Y X E. LUCIUS 1 278 93.00 0.43 
CYI?RINUS CARPIO 1 245 160. 00 1. 09 
2 lUJ 75.00 1.22 
3 194 95.00 1.30 
LJ l'J 1 9 3. 00 1. 22 
5 199 97.00 1. 2 3 
6 22 3 122.00 1. 10 
1 223 135.00 1.22 
8 238 172.00 1.20 











































3 30 1 
4 317 
5 30 3 
6 1 tl 1 
7 1fl0 
8 ]l) 7 
1 219 
2 249 
3 2 J() 
4 2 OlJ 
5 246 
6 20IJ 
WEfGf1T G SEX KTL AGE # f.GGS 
~Bg:38 l:qo 
100. 01) 1. 25 
73.00 1. 21 
430.00 0.96 
34 5. 00 1. 20 
34 5. 00 1. 06 
265.00 1. 11 
92.00 1.20 
80.00 1.22 
36.01) 2. 08 
92.00 2.01 
55.00 2.00 
40.00 1. 7 4 
35.00 1. 75 
:l14.00 1.32 
330.00 1. 29 
218.00 
120.00 J-28 .24 
160.00 1.23 







17 2. 00 0.62 
54.00 0.91 
50.00 0 .t:l6 
168.00 0.50 
120.00 1.14 
172.00 1. 11 
153.00 1. 26 
110.00 1.30 
171). 00 1. 14 
96.00 1.13 
APPENDIX 56-3. f'ISU CAUGHT IN DRAIDiiOOD COOLING POND BY GILL NET DURING SEPT Eli U Eli 198 2 ( C 0 NT I .N U IW ) • 
--- .. ··---·-·----·---------------------------------------------------------------------------------
ST N BEl? DA'fE SP.I::CIES ~8. 1 lMM'fu WE l8Ji'f SEX K'fL AGE • EGGS 
------·--·------·---------------------------------------------------------------------------------
3 B 9 15 82 ~~tflHHBsc~ltl~ 7 l~~ g6:88 J:oi 
I CT ALUBUS NAT !I. IS 1 198 100.00 1. 29 
ICTALURUS PUNCT!TIJS 1 q74 1170.00 1. 10 
LEPOHIS CYANELLUS 1 159 68.00 1. 6 9 
HIC ROPTEBUS SALMOIDES 1 290 310.00 1. 27 
2 215 120.0\l 1. 21 
3 260 225.00 1 .2 B 
4 228 149.00 1. 26 
5 202 103.00 1.25 
6 2:.:!6 155.00 1.34 
7 187 87.00 1. 33 
8 199 104.00 1. 32 
OJ POHOXIS NIGIWHACULATUS 1 152 53.00 1. 51 
(J1 2 191 94.00 1.35 
I POHOXIS ANNULARIS 1 219 135.00 1. 29 Ul 
1.0 2 166 63.00 1.30 
3 199 115.00 1.46 
4 167 65.00 1.40 
STIZOSTJWION VI TB £UH 1 380 460.00 o.a4 
c DOBOSOHA CEP.t:OI ANUt'l 1 201 72.00 0.89 
2 173 50.00 0.97 
3 189 52.00 0.77 
1.1 180 50.00 0.06 
CYPRINUS CARPIO 1 210 115.00 1.24 
ICTALURUS PUNCTATU::i 1 230 84.00 0.69 
HlCROPTEIWS SALt'IOIDES 1 259 210.00 1. 2 1 
2 286 304.00 1.30 
D DOBOSOHA CEPIWIANUH 1 255 115.00 0.69 
2 117 4 8. 00 3.00 
3 269 120.00 0.62 
4 189 56.00 0.113 
CYPIHNUS CARPIO 1 265 240.00 1.29 
2 275 255.00 1.23 
3 261 220.00 1. 24 
ICTALOBUS N A'l'A LIS 1 204 108.00 1. 27 



















































~~~ 1J :1:88 I:~R 
207 105 .. 00 1. 10 
182 75.00 1.24 
306 445.00 1. 55 ))0 57 5.00 1. 6 0 
180 42.00 0.72 
183 q5. oo 0.73 
190 50.00 o. 73 
315 17 3. 00 0.55 
19 4 53.00 0.7] 
280 92.00 0.42 
193 50.00 0.70 
294 164.00 0.65 
205 66.00 0.77 
188 50.00 0.75 
195 55.00 0. 7 4 
109 53.00 0.79 
185 50.00 0.79 
180 48.00 0.72 
193 54.00 0.75 
208 63 .. 00 0.70 
328 249.00 0 .. 71 
296 192.00 0.'114 
179 40.00 0.70 
310 221.00 0.71t 
19 5 58.00 0.78 
304 165.00 0.59 
170 44.00 0.78 





182 46.00 0.76 
lOB . 
1: 14 315 35 7. 00 
292 240.00 0 a 96 











9 15 82 CV'PRINUS CARPIO 
CARPIOD~S CYPHINUS 












1 20 1 
2 210 
3 216 












4 2 01 
















WhlGGti'f ( ) S 1:: X K'l'L AGE # EGGS 
\~~:88 l:2J 
321!.00 1. 07 
20 0. 00 1. 07 
392.00 1. 09 
100.00 I. 2 J 
123.00 1. 31 10 • 00 0.99 
7 5. 00 1. 20 
36 3. 00 1 • 18 
282.00 1. 28 
118.00 1.33 
100.00 1. J 5 
200.00 1. 4 1 
24 0 .1)0 1 • 2 f) 
22.00 1.27 
110.00 1. 1!2 
220.00 1.30 
218.00 1. 35 
69.00 1 • 2 2 
100.00 1.23 
90.00 1. 2 1 
25 o. 00 I • 1 5 
140.00 1. 26 
105.00 1.09 
163.00 1. 14 
60.00 0.78 
64.00 0. 74 
60.00 0.80 
58.01.) o.a9 
53.00 o. 7 6 
49.00 0.03 
53.{)0 0.79 









APPENDIX 5B-J. FISH CAUGHT IH DRAIDWOOD COOLING POND BY GILL NE'f DURING SEPTt.i'IBE& 19H2 (CONTINUED). 
S'l' N IHP DATE SPECIES 
4 B 9 15 02 DOROSOHA CEPEDIANUM H 1Q~ ~~:88 8:~~ 
14 190 ss.ou tl.BO 
15 191 53.00 0.76 
16 193 . . 
17 187 53.00 O.Bl 
18 194 50.00 0.79 
19 101 49.00 0.03 
20 292 128.00 o. 51 
21 197 6 o. 00 0.76 
22 1H9 53.00 0.79 
23 179 40.00 0. 811 
24 188 55.00 o. 8 3 
25 301 208.00 0. 76 
26 314 215.00 0.69 
27 297 146.00 0.56 
28 293 230.00 0.115 
29 293 19 4. 00 0.11 
30 304 153.00 0. 54 
31 326 261.00 o. 75 
32 100 50.00 0.86 
33 108 56. 00 0.84 
34 323 72.00 0.21 
35 1011 53.00 0.00 
36 10 4 52.00 0.83 
31 199 b2.00 0. 79 
CY PRI NUS CARP 10 1 200 100.00 1.25 
2 1117 8 5. 00 1. 30 
3 20 5 102.00 1. 18 
4 290 20 5. 0 0 1. 11 
5 202 91l.OO 1.14 
6 23'1 68.00 o.s 1 
7 213 125.00 1.29 
0 229 149.00 1.24 
9 225 148.00 1.30 
10 223 13 o. 00 1.17 






APPEtWU 58-3. FISH CAUGHT IN BRAIUWOOU COOLING POND BY GILL NET DlHilNG StP'l'f..MBI::R 1982 {CON'f!NUED). 
STN REP 
4 
D A'l'E SPECIES 









~s.LiNGJ'" WElGrT ~·1:.v N KM ( G ... A K'r L AG J:: t EGGS 
l~ 2J] 1~9:88 1:2~ 
1 312 348.00 1.15 
2 278 255.00 1.19 
3 299 258.00 0.97 
If 327 411 o. 00 1.26 
1 200 8 5. 00 1.06 
2 255 225.00 1.36 
J 193 85.00 1.18 
1 187 8 5.00 1.30 
2 1Y9 96.00 1.22 
1 210 65.00 o. 7 0 
f 247 90.00 o. 60 135 48.00 1 .CJ 5 
1 125 2 a. oo 1. 4] 
2 207 116.00 1.31 
3 250 205.00 1 • 31 
4 248 192.00 1. 26 
5 310 412.00 1.30 
6 206 115.00 1. 3 2 
7 215 130. 00 1.31 
0 293 324.00 1.29 
9 282 310.00 1. 30 
1 0 220 150.00 1.41 
11 290 312.00 1.2B 
1:.! 237 17 J. 0 0 1.30 
13 26 1 220.00 1. 24 
H 252 210.00 1. 31 
15 200 102.00 1. 27 
16 193 93.00 1.2 9 
17 254 199.00 1. 21 
18 255 215.00 1.30 
19 2110 185.00 1.34 
20 2 11 130.00 1. 38 
1 1511 53.00 1.45 
2 155 50. 00 1. 34 
1 114 62.00 1. 18 





9 15 82 POftOXIS ANNULABIS 
DOHOSO~A CKPEDIANUM 
C YPBHIUS ClBPIO 








































1~3 ~g:ss 1:~1 
158 51.00 1.29 
104 78.00 1.25 
178 70.00 t. 24 
258 242.00 1 • 4 1 
293 128.00 0.51 
190 .. 
o>>J 302 145.00 
325 240.00 0.70 
305 205.00 0.72 
312 158.00 0.52 
JOO 150.00 0.5b 
290 160. 00 0.63 
29] 162.00 0.64 
320 177.00 0.54 
19 5 62.00 o.aq 
260 227.00 1.1 B 2]t) 145.00 t. 19 
325 170.00 0.50 
170 40.00 0.81 
19) 93.00 1. 2 9 
190 90.00 1 • J 1 
210 120.JO 1.30 
210 110.00 1. 1 Si 
181 68.00 1.15 
19 3 115.00 1. 6 0 
206 100.00 1. 14 
187 100.00 1. 53 
84 b.OO 1.01 
155 61.00 1.64 
267 22J.OO 1. 17 
27 1 255.00 1.28 
329 423.00 1. 19 
310 38 5. 00 1. 2 9 
220 130. 00 1.22 
190 101.00 1. )0 
APP.f!:NDII 56-3. FISH CAUGHT IN BRAIDWOOD COOLING POND BY GILL HE'l' DIJHING S EP'l'l:.l1 BER 1902 (CON'l'INUED). 
---~----------------------------------------------------------------------------------------
STN REF DATE spt.cu:s IB.L1M~T" WEl~\iT SEX K'l' L AGE i EGGS 
------------------------~---------------------------------------------------------------------
4 c 9 15 82 lUCROPTEBUS SAU!OlDES ~ ~qz BB:88 l:~~ 
9 210 115.00 1. 24 
10 200 95.00 1. 19 
1 1 200 100.00 1.25 
12 19] uo.oo 1.22 
13 113 18.00 1.25 
POMOXIS NIGlWMACULATOS 1 230 195.00 1.45 
POKOXIS ANNDLARIS t 190 90.00 1. 31 
2 175 65.00 1. 21 
PEHCA FLAVESCENS 1 265 190.00 1.02 
2 20 5 105.00 1. 22 
3 248 150.00 0.98 
w 4 29 2 315.00 1. 27 
U1 5 21] 98.00 1.01 
I 6 230 130.00 1. 07 0'1 
U1 1 205 88.00 1.02 
8 220 100.00 0.94 
9 22 1 102.00 o. 94 
D DOROSOKA CEPEDIANUrt 1 354 290.00 0.67 
2 283 163.00 0.72 
3 )20 130. 00 0.42 
4 245 128.00 0.87 
5 290 195.00 0.00 
6 328 278.00 0.79 
1 280 115.00 0.52 
a 200 60.00 0.75 
9 320 218.00 0.67 
10 316 225.00 0.71 
11 198 58.00 0. '15 
11 198 58.00 0. 75 
1 t l'J8 58.00 0.75 
12 34 3 350.00 0.87 
CYPRINUS CAllPlO 1 256 200.00 1. H 
2 254 190.00 1.16 
3 245 175.00 1. 19 
4 196 100.00 1. 33 

















































l~s: ss 1: i a 







9 2. 00 0.72 
80.00 0.72 
260.00 0.69 
40.00 1. 78 
274.00 1.26 
312.00 1. 27 
117.00 1. 25 
118.00 1.27 
130.00 1. 3 5 
312.00 1. 31 
1a3:oo . 1. 41 
6 o. 00 1.22 
235.00 1. 3 1 
105.00 1.37 
209.00 1. l2 
58.00 1. 25 
84.00 1.37 
55.00 1. 20 
85.00 1.16 
197.00 1. )4 
122.00 1.26 
53.00 1.25 
68.00 1 • Jt' 
112.00 1 • 4l1 
.. 
o:1s 322.00 
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invertebrates. 
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Appendix 4B. Ancillary measurements obtained concurrently with the 15 
April and 14 July 1982 benthic collections on Braidwcod cooling pond, 
Illinois. 
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Appendix 48-2. Ancillary measurements obtained concurrently 1>1ith the 
15 April 1982 benthic collection on Braidwood cooling pond Illinois. 
Station 
lA 18 lC 10 lE lF lG 
Depth ( ft) 10 45 50 7 7 7 7 
Temperature (°C) 6.5- 5.8 6.0 8.2 8.0 8.0 8.2 
Dissolved oxygen (ppm) 11.7 11.6 11.6 11.4 11.4 11.4 11.5 
_.fL 28 _1£._ 2D 2E 2F 2G 
Depth (ft) 10 40 60 7 15 15 15 
Temperature (°C) 6.0 6.0 7.0 7.0 6.5 7.0 7.0 
Dissolved oxygen {ppm) 11.6 9.6 9.6 9.6 9.6 9.6 9.5 
3A 38 3C 
_JQ_ 3£ 3F 3G 
Depth {ft) 10 30 30 6 6 6 6 
Temperature (°C) 7.5 7.0 7.0 8.0 7.5 7.8 7.9 
Dissolved oxygen (ppm) 12.1 12.2 11.8 ll. 5 11.9 11.9 11.9 
4A 4B 4C 4D 4E 
Depth (ft) 6 8 7 20 7 
Temperature ( °C) 9.2 10.0 9.5 8.5 8.5 
Dissolved oxygen (ppm) 12.0 11.9 12.0 12.2 12.0 
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Appendix 48-2. Ancillary measure~ents obta!~ed concurren~ly_with the 
14 July 1982 benthic collection on Bra1dwood coo:1ng pond I111no1s. 
Station 
1A 18 lC 10 lE lF 1G 
Depth ( ft) 10 45 45 6 7 7 7 Temperature (°C) 25.8 12.5 19.5 25.8 25.8 25.5 25.8 Dissolved oxygen (ppm) 8.4 0.1 0.1 8.3 8.2 8.0 7.4 
_fL 28 
..1L _.?JL 2E 2F 2G 
Depth ( ft) 15 40 55 7 15 15 15 Temperature (°C) 26.0 21.0 21.0 25.8 24.0 24.0 24.0 Dissolved oxygen (ppm) 7,8 6.3 4.0 9.0 7.8 2.5 7.8 
3A 38 3C ..lQ_ 3E 3F _3_§_ 
Depth ( ft) 10 30 32 6 6 6 6 Temperature (°C) 23.2 13.0 12.5 25.5 24.5 25.5 25.5 Dissolved oxygen (ppm) 5.2 0.1 0.1 8.3 8.2 7.9 7.5 
4A 48 4C 40 4E 
Depth ( ft) 7 7 7 20 7 Temperature (°C) 25.8 24.5 25.8 24.5 26.1 Dissolved oxygen (ppm) 7.9 6.8 8.0 3.1 8.2 
A4-13 
Appendix 4C. Relative abundance (no. m- 2) of organisms ~o11:cted 
by benthic grab from Braidwood Pond during 1982. 
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